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(54) LIQUID CRYSTAL DISPLAY DEVICE AND PROJECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve cooling 
efficiency and to consequently optimize a radiation 
effect by improving the form of packaging a liquid crystal 
panel. 

SOLUTION: The liquid crystal panel has a flat 
rectangular shape consisting of plane sections 
constituting an incident surface and exit surface of the 
light radiated from outside and end face sections 
enclosing these sections and functions as a light valve 
to modulate the incident light and to emit the modulated 
light. An outer frame 2 has a frame shape constituting 
side walls 23S and 23B enclosing the end face sections 
of the liquid crystal panel. The liquid crystal panel 
elevated in temperature by irradiation with light is cooled 
by receiving the cooling air blasted from the outside 
toward the outside surface of the side walls 23B on the 
lower side. The outer frame 2 is formed with air guiding 
paths 22 for guiding the cooling air blasted from the . - 
outside to the internally housed liquid crystal panel. Fins 
for radiation may also be formed at the side walls 23S and 23B. The surface area for the 
radiation may be enlarged by forming stripe-like grooves at the side walls 23S. 
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[»#S2] 

IWWWtt, Rft33lRSrS»t5JB— ia©fl0fli:»|6]i-5JB-5aoaaBt^*< t fctt#ftfc#0*^TR*SJS©W 
P*«j*-J-*it«r«rt»t-i-S'»** ; 2lE«©tBEfi»*$E«. 
[»*3I4] 

Kt5 :t fc*»fc^3W#*3lE*©*fi*^SE«. 

[|f*«6] 
[li*JS7] . 
[»#*8] 

[»#JS9] 

iulE*i-#ti\ t7^ vSrKttfcffi!l^©^ffi^gDSt9 Sih/Cffl&ffifcfcoTV^:: fc«r^&^.SII*gf81B«t©ftUI 

S^SBo _• _ _ ' '_. _ : ... . 

ltt#JBl oj . 

[«f#S 11] 
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(3) 

ia*«i2] 
imxmi 3] 

[»*«14] 

ia**i5] 

mn* Steffi Wrffi*s«fft^Sr*i-5rtSr4*«ii-*»#«l 2 raotk**5%iltflt. 
[«*B16] 

.I»*917] 

[»#JS18] 
19] 
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(4) 

[St** 2 1] • 
[18*52 2] 

ias*« 2.3] 

£W** 2 1 fBtt®ffi£&a*3lft. 
[«**2 ; 4] 

«&®i-f **2 1 |B«K<D%i&«3%g1E. 
[|f*Jf2 5] 

[lf*«2 6] 

huIB^-#(4, ^^®SrS«t5m-ia©«yfi»-MUT^*mffi^^fBoT^ffl©7^ VSr^Uitr i:Sr#«i:■t• 
[Sf*92 7] 

W**2-11B*©****JI«. •. , . . . . . 

[«*JS2 8] 

[f«*]S2 9] 

£ r*tSr«^S^i 

¥J&8JIStt«:*rU AStUfc3tSr^PUTtHlti-57l' MVv^t LTlMBU _ _ _ _ _ „ 

[i*93 0] 
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(5) 

IR*93l] 

[|f*«3 2] 

[Ht#iS3 4j 
[|f*^3 5] 

[«*353 6]. 

BuiE^#©^@t->^5*friB^>'^>'i'©ssffigi5©gHat5S[*^ fsffi^^^^rossffiaj©^*© i o %*mx-z> z. t 

t -T 5 Hl#a 3 5 E*t©ttA«^&1E. 

■ia#fl3 7] 

1E*©»A*SSS«. 
[ffi#>g3 8] 

Tt>5 w t 3 1 IS«©feS*^^g 0 

[|f*3S3 9] 

Eu*tote#Wfc:fiK>E11 LfcWffi^#©rt^t*irE^/^^©^t ©W»-4 tfc 3 <k 5 fc, Jft'etlH* 

©v-y 3-^J!g^±*$ixTV5^i:Sr<NpSS:t-t-5sf*«3 l iro©%£$**§gflt> 
[11*314 0] 

ttEM/^tt, ^*>bfil*$tv5^©Altffi^mitS5^*^1-5¥ffi^t^w^^Htf^®aid^^5ffi 
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(6) 

HfiiB^#fi, *©*ffi©fttfR*t*©#*fcofc4>ifc< tt-feKE^$*l-C*S9, AttLfc3fc©&tt$*§riBifcTfi$ 
[»*«4 11 

[M*«4 2] 
3*4 0lBtt©ffi&«n%3£V. 

■KIW4 4) 
[HM4 5] 

MB*#»i, -t©««©*iii&s, Kit* 7 0°/o»±©affifeSr*i-5r £S:1«*i:-*-3B*#*4 0G*©Kifc&5ft& 

So 

[»*«4 6]' 
t, 

T*»^/M)Wt»«t 5-*, ^SfcSJt UT«ft>'<*A'©fflWBDa!lfcatt5a§3fc©«*4rK±i-i r £ £4$ 
[«*3S4 7] 

IWEJWM) *»±, JtaftOaicJ: 9S*t*©»*ofc-fefcE^.S^-Ci-'>*^iSrWai:i-*J«#*4 81B*©M* 
. ISM4 8'] 

MlElLijO 9 Kit*©** o ~ ««©#&« v^/:«lilt J: 9 -fefcE^i* *vT ^5 ^ £ £ i"5 
»**4 6lEtt©Ki8i**«1t. 
[SS^JS4 9] 

JufBE^O 9 «»±, «^^^©A«B^R»»w4fc«^.5^*ffi^,_RJt* 7 0 %£t_h©*ffife fc=ff 5. £ k *m®.b 
^5»**4 6'^©»**»SSit~" . '" " " : " ' 
[it95 0] 

WBJM2] 9 ffitt, «&/^v©AJ*rBiI^#^5rt*ffiAt;«»-Srtt9J*rtJBB5^, Kit* 3 0%^T©S®fe^* 
-T 5 £ £ friffltt £ 1-SBI*JJI 4 6 |E«J©?£fi,;g^g«o 
[§t#«5 1 ) 

WIEjKO 9 «fi, *©»K^TA'5 = ^^^*Swtfe»«ii-5l»*«4 6I^©»ft**3Sll. 
[11*95 2] 

iiMEjW3 0 «r±, tOftf^^->!)^Tfc5: 1" 5 ft #314 6lEtt©ffiA$3%3£1t. 
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(7) 

[lf*«5 3] 
X, 

miehjo 9 ^(4*jEgi55r^r u ^^<Dmm(o^m\^^xmm^ivtc^mmt:^m^<^^(o^mn\^m ttft 

[|f*95 4] 
[ff*«5 5] 
[ff#>S5 6] 

#tbT^^e*Lm-r*#w>-x^--s/ h.t. <%Mm<vmm=>-~'>> bk*mz.tz7°v*j*y-?\z&\ / ^x. 
.mmm&;<*ML &%m=--v bi^m^$^%coA^mRxfm»i^m^.i-^mnRxi^irt:mtsi^muk 

m&m=>---y b^bmm^ixtc^mmt:^m^m^tctm^<^Mzmmir^m-m^m^^irix\,^ 

ZZkZftmklrzyuV^y-?. 

^t?r^i-^3tM3-=-> hk, &mnmzfccx&%*^m-rz>Wi&i&7F=>-=->y bk, ^mzhtzyt**? y — ^f-& 

■mmm£k'<*M£, &ytm,=>-~ v b^hm^^^%<o/\^mRxj^m^m^^m^R^z.^nts^^k 
mmm*. tzmM 3 ;<*>wt%m&*mtfmmktez>WB®;*mi-. m^m^m^-ox'^mm^y v-h-b'&m. 

[1*95 9] 

)t^t5*i^=7hi, m^m\^cx^yt^mir^m^m^~y bk. ^mzfitcyt**? y->-ics 
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(8) 

IWB«»«*a=y Mi, '>^< t tM^^t 

«HBIH(0iH:Kia!l«Offi$*lRli h 7>(7ftlz.MfilZtiX^Z Z t SrW itS^o^x^^ 
[Sf*JS6 0] 

IWB»Eftat*3-=i s) h |i, < t tM^/vt r hZ&ftlr 
[»*9(6 1 ] 

huIE7 -f Vfi, K^#©^*»6>^HB»::i^o-C^a Lfc<R#fciSW'JB©«tf:#as('W ttvxti 5 , 

WIB«J^* (4, *ft *& LTittSiOiSStf3.= y h ©*#»£?&* 7 -f >©$)A# £ A Uffitf «£ 5 fc# 

imxme 21 

W1B«fi*S%3- = s> h fi, < £ t>M/^/^ £ :iitftitt5^#i SrS*. 

t. AJtufc3t*raEwu-cad*ri-4 7^r m^vX£ lt^iiu 
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(9) 

got, t^»®£^«m«#4t-«oT|g-i2<D«^ 

[fi*«6 3] 

[«t#«6 4] , 

[l»*«6 5] 

ttbT^5r^uaii-3t#^>X3.= s/ hi, ft*Pffl©iaa= -/ h i ^«x..fc/n ^life^T, . 
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(10) 

[It#3t6 6] 
T, 

[11*16 7] 

*P3b*«:W«>fc r b b i"5 7°n 5?* * 



[0 00 1 ] 

mw<om-tz>®M$tm ■ — — . — • — — — ' - :— 

[0 0 0 2] 
[«*CDSW] 

^D^^tt, z>%m=>-=-y hb, ^mmzi&cT%mft*£ffl+zm£kmm=L=-y hb, ^m^ntc 

=>-=.yhl±, M**A>k Zln*vmirZftWbfL9}'!)tiLb*<£tt. %m.=>--y hfr&JMtSJv** 

©A*tffifttfffl*tB^*Jiftr3#»**«^ A 
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(11) 

[0 0 0 3] 
[0 0 0 4] 

MRXfZfr%mtt&mUkfabtj:?>ffi¥-&]&MVt&ftV. TJtUfcJfcfrWPU-TtMtf «?W h^fc bT^fgL 
KttTl>Av\, -t©»£\ JWE^tt. «S;h,fcI«R«©tt#&ffiB?> LTfWfcWffitfWttbT^S 

o 

-Y h^/i^i L-C8W&U ffi1E*#tt> Kttft^/u©«ffiaJ*HtHRiaii*%#^!RSr*U, R«fi©*Efcl*]o 
[0 00 5] 

^ isj o -t^-iraa* ^j^m sK* timm*^ , #©>a#ticj:Vsg^^^ 
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(12) 

#fc:e$Kfci*M\ WiBis»ift»«Sr^5. SUiEBfldLfi, CHUMS©** h ^fclfc* LT^ 

[0 0 0 6] 

itttft/^/PtiJxSrftW-fS^iS:*** IWB«*/<*/Hi, 0-*W»feJ8*t<*ft*3te©Altffi.ft 
U^iilMffi^^^^S^^r^^BtfiffiE^t^fe^^^^^^^b, AStLfc3fc«r*WL-CtMti-;&9 
■Yi/Wi LtatU MlB*H*Bu K»ft/^woittffifSSrHtH»!«i!fc5#«*tSr*b» SfflSW^ffifcfto 

3te©^iS^£B©^#fc:JI2j* £ y 4 V©$3A # t A 9 »tf <t 5 fc^Jft * V > 5 r £ 
[0 0 0 7] 

f57^ hA/v^t L-CBWEU *ulE^#«> K«ft/^A'©*ffia5S:HtHB!l«i!te5*WK!R**"L,» RMtt©fl-nE 

rnzxmv. Piot, «^a*tt*a«Wfc»o-c*-ia©«e©P5*i-«5.< »-ia&uwH2©flBfifc*ai-s. 

l!ftfB^a«&l±. 0— 3©^ 
U<f4,-IMBi»a«««:V flS^ja©fla«i«*+SIISZ:5aat5JRHia©fl«^JftU-C, 8 0*£JlT©A«.t?«V^-CV^ 
5o JS— ffl©fl!«E©^ffi5«©7 5%*a*.5ft^fcJ^J«*^TV>S. ltirfEfl-#i±, tMHwasrsw- 

•531— ia©iaofi»-»UT®*a«^»-ftoTjfef^ffl©7-f ^srj^js;bfct>©-ct>^v x . „ $s— m<omst<o'p^hm 

[0 0 0 8] 
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(13) 

fcSfc^ffiJiSflMK&tfU AltLfcftfc^pLTttlttl-?)^ YWfk. L-CflMBU WlB^#tt, 
«iEtt&HtrtMSfcft*=l«IMfcfc*rU RWS©*iBfcAoT*tt*»&j£»£ft3?Mafi«:£tt. *©«W*te «t 9 # 

l£fe v oT^a5&Wttffl©&ttffi : Sr ; ft'U StrlE5tf+a5tt, *l-g|5i©Sfc!!ffi»a s £j£ffiffl©2 5%:£J±££©, 8£bV<* 
[0 0 0 9] 

'>4<i<>**/<*A'fci*i»*fly*"t-**J*t*rd*» Wia«fi/<^-'vr±, AM* £Jx5#©A 

&*TU *«j**fB«^A4tbfc>fc*:aCWL/-Ctitft-t-S5'l' t^K/t L.-OHMBU ffJlS^#tt, tt*fi/^^©« 

*;ixoft-Mtett LTfflttttfcflS4>L-C *5 V , '>ft< t t«KA^/v©*B»©— ia*s*r^a^#©«H8©— iHiSf 

-fig^T-tt, 36*fcft5ilirlB*#©rt»fc*tL-C, ttil5^fB^/i'©^^ s BiT^*[S]t-{B^bTia$^T*5'9. ^ffil 

5„ <&©*»«-?(;*, *i|li/j:atWE«[*'^/u©^fc»LT, HulE^#©rt»^ii^bTSE$HT*5i9 , 0EOI<6«r 
ffi^t-5#t-fcb* i Cfe^»-^i-5^#©^W't£S* 5 SIS$^T^-5„ fUIEffi^©l:tt, BtrlE^eV^^©^ 
J^i:tulE^#©rt^i©rafclS!ttfc^ y 77 ^©^^TfcS^StuT^S. HulE^a^^^lX^i-SmitE^ 

©rt^^ttris^A^^^/V'W^fwMbT^^^ici'fi^bTv^^, '>ft< i: fciKft/^/i'WSBffia©— )2#*tJ£1- 

•5*M$©ffi!]|g©— JatffiS^bT. ^/^yvfcjg*ofcf»©ffte^fcJ;5^iS:tS:*s(Eii$tu5. ifSL< »4> ItT 
E^#©««fc^5ttiattft>'-«-*A'©*ffi»©«ttB«^» MA^^^©«SB5gP©^ffife© 1 0%SrS8*.$. tWB 
fl-#©l*tfl2©S$&»^ tfiiB^ffi^/v©^©^^^^ 5 i-^#Sr^b-C't,g ; v\ ts^wtM^saaufc 
lulE^-#©«i:HfFfS^fB^^^©ffl®SBi:tt. **IWMfcS0>aMfiWfc .fc^S^KiSJSSixTV^. Hlc, EWr 

[0010] , 

Sg-b^lfcf*. '>ft< t tSS^/vi i ix^ffiftf imBRA'***"!*, ^lHS?&>fefit»Jt$iv5}fc©A 

ltffi& t* Wltffi SrflWfc-f- 3 ^PffigBStf £ *t Srffl tf ttffitt k fa ft 5 flPMiftfl&R £ * U , Alt L fcft Sr^P UtfflW 
f57-f h^/u^i U-cai«6U t(NE0-#W\ tt«ft^/i'©«lfffiWSrBtrflffltift5tWg*Sr*'b, f^fi!lS©^-E 

ot, Sufe^#f±v ^©*ffi©fe* s K*t*©^ftofc-'>ft< i: t~fet-E^$HT*5t) . Alt L7tft©Rlt3i*&iS 

— Mj#-Ctt, fJ!B^#{4. £E&3fc:J;9Slt*©gfto£-£KE#£;h/0*3. f&©f»tr?f4, tWBfl-tett, S 
lt^©^ftofc-ttffi©*fe»J^V^*ffiSXtci!J -fefcE^^ttTV^So £H:L<te, HlJlfi^#(4s flfcaV** 
7W©Altffi«!)t-'(4«i- ; 5^*Di^ > fe)tsp7 0%ti,±©*Sfe5r^;-r?)o ^fcmrlB^#ttx -twrta'ffi&tWS*^ 
/v©mlt5fl!lfctee-t-5^*E^ % Rit*3 0%6tT©*B6**i-<5. JEteffieMfctt* -^©{RUffi©^^ 

3*7 0%£l-±©*ffi6&*Pt-3. 

[0011] 
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(14) 

*o*a**««fcat6-ufc«»Sr*"i-s«ft**»«-e*)o-c, iMEjWu ^©*s 

[0 012] 

U A»Ufctt*aEWLTW*tt-5 7-f h^K/t LT#|gU Bu!E*f-#f4, WitffiW^bKftJii/^/vSriRttU-t 
0tt9ft«HtrMa£&S#flMK«:*U &W&<DftW\zft-oXft-&frlbmm£*iZ#}mm.$:&i, 3t©J8l*k:J:9 

[0013], 

#a?n«>fl5E#sKij:*tfi. '?&ai«i*safe**f#©— 5asr«ificffiftu-c^5. &m-t-5£, ft-ft<Dtw&&mftj& 

- <RM«0U-fiev-'*v -3tt«M»»«5)W»«e**; 
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(15) 

©SMXte J: 5?£&±#£BSH:1-S £ i t fc % Jtoasi*!!: J: SliWo^flsSrRCi t 3, 

*3&W<DmK&mz£1ntZ. JL«J 9 tR©-ia»::SMUt«r3Si "3 f* »tS £ £ «fc 9 , ^#^Sfc5?i«P»SrS**WK:»ft. 
[0 0 14] 

, 1 0 2 iW*©M»Cfiy**^fc««3t^«Jif 1 0 3 i*«*.ft:fi3We«M»3tSr*i-*. m*Wt*£*Mtl 0 3 t LT 

«s saw^ffl^s. ±m(o^m^mi o 2fcf^fa«&as^/£&*i/-c^5. Tffl!i<o^stgi o ichii^v 

-Yg(51 0 4 tlEW)Ia]8§gBi:^a^^ttTV^ 0 fcttls]B8Btt£iBUBSbla]B 1 0 5 £3MMBttlI]B& 1 0 6 
Jxtv^„ X« I&M&4R1 0 l©«ia»±*»K:tt:^SBJSBB6ffl©ill : f-«fBl 0 7 jW&j*3;h,-C^5. ^SBl 0 7ttl£^ 
1 0 8 ^ LTSHIBlftlHlSgi 0 5^.T^7K¥^t!)lHlSSl 0 6 K9EigcLT^3„ iS^T 0 4 IdlifT^W^- h 

eisii o 9 tmvt<om-f§r&.mi 1 o«$^xv>5„ ^ffiife<D^gs}cttpi^«®i 1 1 t ctu&igtH-sstJUh 

hBBiH 1 O 9 ttSEIESHUSS 1 0 5 5 ffi ^-BElft 1 1 0 f*7k¥IB8j!e]8& 1 0 6 LT^S. 

[0015] 

5 3S*it©t,©-efe5 0 rro^nv^j/^fi, ^Sr^i-57tJ!i2 1 It, — tt<T>W, 1 „ I2^f l/yX7K-f 
2 1 3 -7;vf K-fVf^l — ^212, 2 1 3 ©Pfl}-t£t7 }tSg 0fc$&2 

1 o) ^2-7;v^i/yX7W-fyf 7*1—^2 l 3«te*9 0«a»f5J:5fce«£;h.fc£E4*5 7-2 l 4i 
Sr«x.tv^. l/yX7H''fyf^!^-^ 2 12,21 3tef±, ^tif'mtOv^^ p uyX2 1 2M, 

2 1 3M*S2^7C^E?iJ$HTV^. ^?^fvyX7 W -< yf^^-i? 2 12, 2 1311 7fc<E>flB£$MJj£r*S>— 

[0 0 16] , 

[0 0 17] ___ _ 

-<DXP^x^!?2 0 0li > ^^^fU^W-fyf ^U-^2 1 30*© 
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(16) 

ffiltffifc* PS^* : F2 1 5b. 3^*1/^X2 1 6b, ?<< ? ^5-2 1 7 b Tl*a 

o ^>p^^^7-21 7*4, AltUfcftSr* «*.tf*fe3tLRi, -t©«LOft*fc SflMBfc* LTV> 
5o 

[0 0 18] 

P S^3Hf2. l'sfctt, »27;l/f^X7W^7^^-? 2 1 3 fciSttSBO-fr 5 * n l/yXHH^J6 
«*©l/2ft«*2 1 5A#K»fe*b-CV^a 0 PS^^2L5ft Alt LfcftL 0 Sr 2«SB" (P 

$ixfc2oo«3fc3tL 1, L2(On, -^OM^t3tL2^r, -t©«3t*lPl («*.HfPiK3t) *r«ofc*4PS-&* 

1 5d»feffi»U L 1 («*.tfS«#jdt$» ft, l/2Mfi2 15A©ttflfcJ:9, 

ft& («ittfP«3trit») KKJftL-cait-t"*«MB*r#l>-CV^ Q 
[0019] 

:©/Pi^x^^200lt n-Y ^ 5 5—2 1 7tCj:oT^«$ttfc*fe5tLR<0)tte»rfBoT, ^: 

RitS 5—2 18b. 7-f-/uK^X2 2 4Ri, »ft**^=y h 1 0 R £ trJB»KHI*.TV^. 5~ 
2 1 8tt, ^^P>fy^S?-2 1 7fc±oT^«S^fc*63tLRSr, * h 1 ORKftltTHHt 

5i5t4oTi/^o RMS«yhiOR'fl, 7^-/VK^X2 2 4 R £^ LTAlt Lfc*6#L R«r* 

[0 0 2 0] 

-fina-f **5 9— 2 19i«iT^5. ^^P^.y^5?-2 1 9 tt, AltbfcftS?. #J x. tf b W&ft b 
[0 0 2 1] 

^-;i/K^yX2 2 4'Gh h 1 OGtSrHf t«*.TV^ 0 Sfil/T^^HOGIt 7^-/1^ 

Ku^X2 2 4Gt^UTAItbfc|»ife*LGft, tT£Wttfc*m-a«IBfc* LTV**. 

[0022] 

:O7 F ny*^200fi, ^^P^5/^^7^2 1 9^«tot^«^fefffeJfeLBO^ieoT, 

JJ l/-VyX2 2 0 £v ^Klt^ 5-2 2 1 b. V 1^-^X2 2 2 £Elt$ 5-2 2 3 h 7-<-;vK^vX 
2 2 4 Bi, y h 1 OB£*rJOI»fc«*.-Clf^a. ^Slt5 5-2 2 114, !/ l>— UVX2 2 0 LT 

AltLfcWfe^LBft, ^RIt5 5-2 2 3te|p»tTRIt-t-sa:5fc*o-CV>5 0 £Rjt 5 5- 2 2 3 (4, £Rlt5 
5— 2 2 lfc.fcoTRItSJ'U y U—UVX2 2 2 LTAIt Ufc»63t L B Sr, ^^tj^- y -b 1 0 B l£fS]tf 
XKlt-T5J:5fc3fcoTV^5 0 ffift^^ny M OBtt\ £Rlt5 7'— 2 2 3 fcioTKlt 
X2 24B^ LTAtt Lfc#£tffcL B C-C3SIB»fcWPI't-5«««r* L-CV^o' 

[0 0 2 3] 

:^pv ? x^2 0 0I1 Sit, *6ftLR, »fe*L G*3 J:t;#fe3tL B <D*B6«S*toaffiltfc % 30^L 
R, LG, LB^J*t5#tt**tfc^e^^yXA2 2-6*«tTV^o -©^o^s^^tt, Sfc* ^n^^ 
UXA22 6i»feffilt£ftfc<frj*3teS\ y-V2 2 8l^rfi»tTaiti-5fc«)OSItU^X2 2 7*r4»*.Tt^«o 
^D^X!IXA2 2 6lt 3 ocoAltffi 2 2 6 R , 2 2 6G, 2 2 6 B i: , — ocottittffi 2 2 6 T b §MpTL-C^5 0 
Altffi2 2 6Rtll h 1 0R^fcmit$ixfc#&3tLR^Alt"r^J: 5fc4ot^5. Altffi2 2' 

6G % ^Sbt-^y f 1 0 G frbtititZ tl 1t Hk63fc-L-G-*S^Mt'f 3 <fc 5t4^tV v£> o - • Alt ffi 2 2 6 BlCtt ; 

h 1 0 B*^mit*nfc*#,3tLB*SAlti-5 J: 5fcfcoTl*3 c ^P77 P yXA2 2 6ft AWffi 
2 2 6 R, .2 2 6 G, 2 2 6 G ICASt Ufc 3 0<Dfe)fc LTfflltflB 2 2 6 T ^fe mit^^o 
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(17) 

[0 0 24] 

fcfl*0tttt£>*l/O*5. m^roCaj-Ctt, «ft*S*«s/ I* WfltfttR 6 T?3t*^n (7"yXA) 2 2 '6 fc* Ott'r* 
5>tVC^5. ^2*»fcJtTA*t3teWfcttJW0!?«3, {B5tt5 7Stmffill«8dSffi$tbTV>5. fl-#2^©{t!l© 
««W*iR» UfcSMfctt, jR l 3t® o&tfH? 2 *An #RI? fe*uTi^*. r. *vib©2*J!.n fctt? r J'Sr-atrifiRa 

ML, »2i»an*»fett*&$ix5**P»tt, «*-'"<*/l'©UatiB«l^**^By^ 2 2 6 KJS &*ufc«3fc* ( 

10 0 2 5 1 

Tjk-r^m^. assise 1 o m^/^i t r*v£«»-r?> 2kn,®<9®. 3 t^A/fv^ . st*^*^ 

/<>u:/fc LT8WB1-*. 04* 2 f±mWii«^fe»*^/i' 1 fciRitt L*©«ffi» SrHtrtBS'Si 4 5 

Srgtf, 3t©flMtfcJ:9#a-t--6*ia^-*/H iMJU0«3tt\ *ft^/H ©AJWffiflSfc3S*S*t. 

[00 2 6] ' 

✓<*A< 1 filLia) 9 « 3 t^#2T?^*ttTV^c SS^ltt-Wy^iglOl, 10 25;t^U W#©ra 
fc«ft*rEUfc«36fc*o"CV^5. »I^A'll:ii7U*^H-^/H 3 O^fi^^tfet), At*7t©^P 
fc&gfclfclfetiMa&^n ^ ^ ©aMfcffiW^tfclS ITV^5. fSfPs^A' 1 ©AttffiM&tmitffiWai^-^ix:* 
^-#7^12 1, 1 2 2im9ttVb*iX\,^Z> 0 Z.tlb<D$s<—lf7X12 1, 1 2 2 te**©fc5«f £ 45 ="$ ^ 

1. 1 2 2t#ft5^, ^n^3i^^©iSat3t^*»±iix&©*^— ^f9^1 2 1, 12 2©»fcf7d~* 

/VCDt£SSraiJ^LTI¥«Srff4oTi,v5 o JMfr&tai, */<-^7^r22iW7^Ml 0-2\i©IWfc*/J<Jfe*t« 
[00 2 7] 
[00 2 8] 
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(18) 

[00 29] 

SJVCI^S. i©5*)<0-ia*r*riti T 5fl!l«fc*tUT. H*UftV^«=«-=y ha>&*9fltfSi£g>;h<S. W» *M*2 
©EPSl-li, flHf"t»tfflOJIii?L2 1 T, 2 1 B/45K:tte>HTI/>5c jMftt, ±«B©— **©JtiI?L2 lTiT«®-» 
©Ha?L2 1 BO-g-tHHflT. H,££l$lCj:9^#2£©9tttt31«t-&oT^5 e , »&JCJ:oTtt» ±fiij©— *f© 

[00 30] 

^«rO#3RJt«rW»L-CV^. ^»OJIrtT*|fil»c:»UT9 0aCi:JSc5*|6l©«a«f±«^l!iJ»U riltWftOf 
*l«l©-«Sf4«*'J*<-i-<5. *»»*fc»»ifcfclW^^###©{*«i:, t-FV^iLto 

[0 0 3 1 ] 

^#2^<D|fill2 3 SJCfBo-C*JB.!S2 2 £3? It TV 5 „ •?•©&, T*©«2 3B©1«(C >g®Sg 2 2 © A 
Pi*5MnfcL<tt9)ifc*fcKtt-CV*3. ^©^t^«SSg2 2 5r^!»tSr it?, ^©^ic^Hl^At) , »A 

eg^^»w^Sl^jra?LSrSj»t5r.i:*ST#*i/\ L;6>U Ti2©<R!lffi2 3Bfcfi*iI?L2 lM#2S£*b-CI/ •>£©-? 
. ±Sa©-*f©Jta?L2 l Ti^tT« H££tt#TOtf#lc&oTV>5. 
[0 0 3 2] 

l§18©|lifi^!lf±; ; Tia©ffiyil^^:ffi^^^*-UT, '*1>J1«JR*tif9^WRfciWia*i-9*'< -L*:»*T»*»-SV ^© 

^» jra?L2 iM©is$*, ±5a©jra?L-2 iTtjt'<jsi</«c«. ;- 

[0 0 3 3] 
[0034] 

Ell O©Hlfc0ytt % Ti2»-a$^fc<I!)ffi2 3 B©>f-Bt;:4I£lffi2 4SrKtfT^5. Tia©l»l§t2 3 Bf*5»t 5*JRfe- 
^©^©^ffiiWSrtS^ U JLo*M* 2^afcofc^m^34^^y^ / ix0^7^s«©^[fi]^ittrb^< Lfc 

t>©t?fe5o ' ". . 

[0 0 3 5] 
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(19) 

[0 0 3 6] 

ii 2 (ommmte, m i o (ommm^mx-h^o m i o ©nnsw-ctM! LfcE$t©<a£4B 2 4 T*f±#*P®<£>fa# * 

C £S/B LT^S. #lftffi 24Cit5:it%. *SlgL©«Ettas J: (9 f9»t45l*#*»5. 
10 0 3 7] 

Ull 3©HJfc0Btt, T5S©ffi!|g2 3 Bi^i2 43rlS:tt, Ki-^ rtc^SPffl ©7 -f >- 2 5 £12 Lfc^Z&i: bt^ 
So 7^^2 5*W::?frSl»Sr56»t*Tia©«a2 3B©«»B5K:Kltart-C, /"fcSfl&m&ffi** £ t^ffi-Ck 

[0 0 3 8] 

HMOStijlfl, S*WtBll 3®SElS«i:lRl«t:fe5*s, T52©{B)g2 3 BtcKrtfcflUtS 2 4 CflS, E^Ttt 
[0 0 3 9] 

(omMte 5 ots-e±# ufco^>ft U m i i ©HJfcM-cfii&£' 

#4 8. 4 < CteT#oifc 0 ftt>^*^KV^^f±, Ull 1 ©HJS^JTfc 0 . .*vv? El 8 ©HJ£0iJ, 
[0040] 

[004 1] 

Eai«^Wtt; : ^2©fejaXtR&ia , Jttt«i-5flMi2 3S©**B5fc; VSf2 6 V£J&£'l>T; ^h7^/t<0 

T?fe5. ^#2©*ffi^SrB0fl^-r5£i:-e, »JR«i*Srj««)-C^S. ^ffitt&Srfflflfci-t-S £ it, ft* J: 9 i 
©B«©1. l«d»fe3ffif©|SHT, jf*L<lii. 3fflfi»fel. 7'fSF.i?fc5. r*U±, 'P^Hx hffl©&S#$;© 
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(20) 

[0 0 4 2] 

\zmbn%z.ki*^\ mitts, mie^mmmttyv ^^m^<om2 6p^ltv^ 0 mi 7<Dmi&mmm 
Am-&<nm2 6 LSr^Lrt^. in i 8roni«u, iiisisi«o»2 6 c^sffi si 9<Dmmm 
(i, &s!w^9kj:3«2 gr^s^l-c^s. *B#¥it*»friJ*;«u eii 6 (ommmx-nm^m^ i . 3 
{g^^oTi^o 1211 7<Dnmmx'immm&2fe-x-hz> 0 
to 0 4 3 j 

[0 0 4 41 

[0 04 5]. 

1212 0(±^HJ£^ffi©-|II£^J^LT*5'9> (A) ttft&BL. (B) tt¥EHIt?*)5. - El^S^lt^ ft^yX 
A2 2 6®£ffiiai, &n?iriWl.tt18.6 ^LTRGBHISfe^^bfcffi^^-s/ h 1 0 R, 10G, 10B 
^ffiJt)#ltfcixT^5o ^J^-tf, (A) T% ^ffi*^3--s/ M 0 B{c*ei-5i, H<@©Kii?L2 1 T, 2 1 T, : 
2 lMfc/Bl^T, H^^iCi <QWLttm6\Z®. ytfVh}VT\,^Z> 0 &tti£6(i v fc^D*)tfyyXA2 2 6 t- 
WcioT^S. KW2(Dftma*m£ks<**-Z>W»h£*lX*i<0., AWW^^(9«3-Cffl3^*tbTV^„ ^# 

2©fciaxc5*ia^ ; tta-r5iiijii{itt. ^^ro^vf >-2 5 s&wtyttvbivxi,^,, xv m^crjTffliiteffi-rs- 

[0 04 6] 

(b) j^-hh^ h 1 or, 1 og, 1 0 Bo^tD^s^aai^Bi-^iaiMfcijijwjtb 

ixfc^spfflcD^-f v2 5. sf* v ^ti^n^w<o^M^bHm^m^xmm\^±^izmifm^mmm^nbixx^ 

Z>« m%*)8.VXE.\ / ^cM&-t-Z>m&m?F^-~y boiftmzM&Zivtzy a v 2 5S^ 2Wc^teL&^#Kffi#4 
cD^g^sS^HTV^o rco«#4©^a»44 5&£r*4j>£: LT3 omfab 6 oa^raiciS^HTl/^o CltUcfc 
•3'; 2 5 S*-^*fe»2 CD^<6W2 fi^-ft^ y-XJ» 2 2 6tf>-)2<DtgWl it) tJ£<-©S ^ t 

X'hZ>« -ft£t>h, ^T'y XA2 2 6<D^Sri£^:i-5wi:^< , GWUkm**-- y h<0£j2&t*£ffl{£|gJtfc?fr 
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(21) 

[004 7] 
[0 0 4 8] 

1 oG<o^m^m^h,tiy^^2 5 s tp<<omtsm^^nx^^ 0 7^>2 5 s&A<omA,x\,^n$-zi>m 

h 1 OR, 10G, 1 0 BC^Ol'^ h l/->g y^Jtli. 
[0 0 4 9] 

4- s r-ttf m **vc^ ±wm (Dmmk^mmteftmfrm* * jxs att * o -c # x ^ «. *»»»<fi /n-^ 

XhZ>* *nffi&m*Um-tZ>^kX. 7*Di?j?^o^7"n s/^eD;*ct ££^£5 »*S*a=yh 

o^f7^S«*ffi®*tt4 8. 3 , c*-e<s^c'ft;'Bii|-efc5 0 

[0050] 

02 2H »Hlll6^tttoir*fc«fejW::i-3*k «*©^#»*Sr«satHc:*t> Lfc|Mt0-efc3 o »|7d^x 
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(22) . 

[0 0 5 1 ] 

ft o x T3a © «b (Dffimcm. < &m& <omsucms.-t a. 

[0 0 5 2] 

H23I4, *Wt»«©-jOfc«**UTW^«. *H»Mf±s fl-#2 fcKltfc*fHtfflpJiaa 2 IT. 2 1 T, 2 

iS?L2 IB, 2 1 B) Offiffll^ll ^WHJ6©8KfcEJ#iX»-Ct>#«-C#5«fci-S»-Pi!)5**» '%R(£f±JtiHL 
2 IT, 2 IT, 2 lM&fflV\fc=j&£*|-et>ffi;8*efc£ifc» *^T?+^Tfe5 IS] 2 3 OB&klrZ, Z 

t-c, ^ja*sTia©[a!iM2 3 b Pistes $avfc< fcs. ^®f2cffiKftoT£i2&tJ ? :&ffl<Dffiij® 2 3 bk 
oa^Tt-r^o 

[0 0 5 3] 

.«fl[li8'0«KTi:t5. ^#2©ffi!ie2 3 Bfctftt* 8 -0ft£JlJi©«*[S:»ofl!lBBB:, ■■t©E«i*#M*»rffi«A 
0 2 6*KTit^. CffiA*fc<Efc8 0jBU±liUfc'»fi\ *SljR©«iaiS9 *«)IW 1 *-5i t f±-C#4vv X, ft 

[0 0 5 4] 

m 2 5 ©HJfetfiJfi, ^#2<OT)a{^B-rSffi!)M2 3 BW^ffiSrRffi^t Lfctroxfca, - i"? 

o rixfCJ:!?, 7^2 5©#f»&*£il5«>.5rtas-?£5. EI 2 7<D|O60i|«, Tffl©fflffi2 3 BcD^ffi^Cffi^ 
El 2 8 ©HJStfJfi, fiMe2 0Tiateffilti-5fltt62 3 B©^-ffi-e, »9-g-5Cffifc-L<H:RffidSftffiSr 

[0 0 5 5] 

02 3a»bH2.8te*Lfc#Hifc0i|-c, Mftao^ff-ffiSrsiife ufc t r*>. in 2 2 Lfc^* 0 R Dt-Jt^3 %m«©ja 

[0 0 5 6] 

•g-A^Jffl©7 v^-/^-tVH 3 0 «S#.t5W5. 2-tt v Il^> LSrHXiW LfettJS'S, 2 2 6 

KHje$iifc.»w«6fcBi9(«j-.rtfejx5. AtM&fctt. ^#2 <oiai«fc«Eitfc*f«t»tfl©jra?L 2 1 t, 2 it, 2 

IB. 2 1 B^v^JfALT, UW-tgeicSSHt-H^i-a. B*©«-<?tt» B«©jra?L«:fli^fclHj&3a* k 4c 
^a-fwioT»i±(ISC5Sa?L2 IT, 2 1 T irT<WI© c f *fctttei"5Sa?L 2 lMSriPfeH^tt 
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(23) 

[0 0 5 7] 

"C»i, &ftfe$&# (SSd»tt&0 2 7FI1 «-H)i?L2 1T, 2 1 B, 2 1 M©MI)2KPlbn-C^.3 0 X, tH3tffi!l©JL#) 
[005 8] 

frftj£BfcftoT#fFIS®tttf;8©&ttfl5 2 7FSr*L-T^-5„ ^©&ttffi2 7 'F tt, ■' 6 t <0^teffiSf*S^jS® 
[0 0 5 9] 

JhT^S, ^Hlfl^Jfi, i£ii/<*>B)£ffl©^#2K::fc^-C, ^#2©J&Bi&tt«6©^ffit©Bg©^ftl2®;l»;6S 
[006 0] . 

m3 2te*mmmm<Dm<Dnmmz^i-m^&teftmmnm-etbz>o ^mm.mtt. ^#2 tw«6i®rai:ie? 

14©V-b2 8dS}fA$^TV^5. n#2i»tt«6 iOlWfcJ»fii»V-h2 8 *M$2i:ft& 

e*->-h2 8©«ttB«f=Sr^#jSffiafcMLT2 5%6i±tft5«^UTV^« *fcfi»->- h 2 8 i LXfi, m*. 

tUBmz&jcm («) ©ffi^e«->y = v=fAv—> s scu • - ->y (#) ©Mffl->!)=- 

fc»U *«S«!lOtaft»44 8. 4 < CT?fc5„ 
[0 06 1] 
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(24) 

iUT«IB-fS. *M*2W\ «*/^/HOJSBiBaSrHtHW*2 3 S. 2 3 B ifcSteHMKSrtfU «2 3B(D^ 

fi, hltttttffl©©ii?L2 l t, 2iB«5Hti^, ^5fe©^#2rart^tfett > m 

[0062] 

2ZU:(fc1ti-<5<a!tt2 3 SSO ! Tiai;ftlt5ilS2 3 Bt^bT, **/<*/H ®*t*S"f 5*ffi»*sSBE Lloitt 
[0 0 6 3] 

H2 3 SXtrRBfc:ifcflM-*flM82 3Bt««W5. r©4Sf£t^#2^jt*oT7 p ai? 3 i 2 ?>?^:ft:tcSji9^ 

»tfettxu*5c ^#2©Jf^9£ffiSSrrs#lc. fefe^Dfe^D^^^^i^ : f-5^#2©^tefi 

Sr«3gi-5Kii7L2 1 T, 2 IB, 2 1MSrlgLt^5. 
[0 0 6 4] 

[00 6 5]",: 

*/U£*W#KixTV*5»*B<A/2-TNfc5. ' RJI^A'fc^MW*^*^***, B > A/ 2 -CfcSo Itot*^ 
J£^t|g<D«S<kfl:Btt, ^#«bfS^/^/VOK^feA<D^aTi:i-5o 
[00 6 6] 

1 Offiffi»4^# 2 cp^fflfiaSg 2 3 S#trR22ffi!lg2 3B Ic^fe&LTV Rft» <-»^ 1. 1 *M$2 O&ttiE fltt, ffiA 
^jM' 1 ©*ffitt©£iE*© 1 0%£j@*5r<tas£P£Li,\ ttMStt^ i OKBJlTKifcSi", £ & 
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(25) 

XfrmMMMK. ^#2i«S^/v i 3*3 fcfcflflfefci", ttft/^^ 1 l 0 4 

/n-^^ &&#W<0'¥'b't— &i-3W;:EJft$*tXi^3. -tvt-<t 9 , 7*n = ^©}fc#S SEMI'S it>j:< 

[0067] 
tO 0 6 8] 

04 0tt*S«»lB©JE^»J©|llfi«*:*UT^5. «ift'<*/H £fl>#2 fc#*ffcKf(SS!ttJR 2 9 fc ioTlHL 
^#2©*;atc{5l:«i-5ffl!lffi2 3 s fcJKft^/vi eD£32fl!l©$8ES5i: <om\^±Citf^m^^SMii.<0'>}) a 
-v#tflt2 9Hl:^Jt HtWfc^^Sffi*©S«::ffi*Xv*<&. KA^-M^n i*M*2*SB5SH»* LTV^*C* 

[0 0 6 91 

&^M&iz&z£m&mz<>%m&><*n'<o&mffljm-®i$:ni& ufc 0 -toss*, t£* D °Q«cjt^iFB/^v£ ^# 

IcMU *Hl»i©l!D D pl3:4 8. 4*CK:jt*ofc 0 
[0 0 7 0] 

[00 7 1] 

fc*J»tS3t©^»Rtt (SLR*) KJ:0aate;9S±C, *9ii*4'ifOlBK^I:«srajHi JfcoT^*. 04 1fi s *5 
&2*£r^-t'|g5S;eiX*>5 <> EMKTSttU-, ^bbS^T'o v?^^<? 2 0 Ori^*^ U — >2 2 8±fcl&#t£ftfciliffik: 

Rtti-^H-TSo m^-t-sasfc. s> hi±3t»-sv^A*f{MA^SAt^X2 2 7Uija^ffitt{B!itc:i6]ttx 

s Mftfa 7. <0 WT3 , 1 x 2 a*)«fc«;fa feivo ^5. Rft/**^ 1 ©##)*^fl« 10 4 

LfcAlt3tW— ^-#2<Ddi^{R)rt^ffi2 7 EXItbH, *}fci ^oT7 ^ D 2 2 8 _h£¥9 &3"-£3rf -5 

[0 0 7 2] 

04 2fi, *»t?t?|fiO— SOfcW***? UX* 0 » (A) »47Jt«a»feJLfc^#©ft«H-C*)9» (B) fiffiJW«*» 
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(26) 

*V5<*z.bt^m\zt£z> 0 n&<DAMytmftffi&vwm<D%Bimmte7 o%£a±#M;§ilv\ ^ z 7 0 %ut\c Lit 

7^? = !?AWj:i?©^ -y^toJl&ftte^Xh X\>\ 0<l*Lf£IB£*^s/* ]) > / ? < 'X*!&mir%W>&, 5 0nm 
U-ttDmZ-tf&mxh <9 " at t< tt 1 0 0 0 nm«±©)|*it51i^iv\ ^t^^V^t'cDiS^Wtt^Srm 

[0 0 7 3] 
10 0 7 4] 

1214 3«¥?>&^£r:^Lfc*g3;ET-fc£o ffiiS*yn-^i^^'2 0 OtCioT^.^ 2 8 K&j^ftfciBE 

lv ;: FSStt»?®H-t : 5¥!?^^-^ift3^TV>5o rco^t)^(* v Alt«fl(-'a«i-S^t)^3cDrtjaffi3 lT'ltfe 
^fciSftUiigH LT^5. AJWft© 5 *>&$J !3 «3 ©^gBSr^-rSrtJlS 3 1 XV feHfcftJi-^ris^S^IPiJgE 
1 0 4&iIiIU S#tu->-X2 2 7tdJ;oT^> 11— 2 8 ±fdSJ^$tu-5o CHri 5 ^!?)i^i&oTgLfc>;}a.. W 

10 0 7 5] 

m* 4(i*Sim»ffi<D-|l^!)?:*fc>bT*J(9, (A) H^i9tgOD*ffi^fe^fc^|§lT'fct9, (B) »4|r) C< JL 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the projector which used a liquid crystal display and this for the light valve. 
It is related with the cooling mounting structure of the liquid crystal panel used as the main 
components of a liquid crystal display in more detail. 
[0002] 

[Description of the Prior Art] 

The projector is equipped with the light source unit which emits light, the liquid crystal display unit 
which modulates light source light according to image information, the optical lens unit which 
projects the modulated light on a screen and copies out an image, and the ventilation unit for cooling. 
A liquid crystal display unit contains the outer frame and match plate holding a liquid crystal panel 
and this. A liquid crystal panel has the flat rectangle configuration which consists of an edge surface 
part surrounding the flat-surface section and this containing the effective viewing area which 
constitutes the plane of incidence and the outgoing radiation side of light which are irradiated from a 
light source unit, and functions as a light valve which modulates and carries out outgoing radiation 
of the light which carried out incidence. An outer frame has a frame configuration used as the side 
attachment wall which contains a liquid crystal panel from an outgoing radiation side side, and 
surrounds that edge surface part, receives the cooling wind ventilated from a ventilation unit toward 
the external surface of this side attachment wall, and cools the liquid crystal panel which carries out 
a temperature up by the exposure of light. The plane-of-incidence side of a liquid crystal panel is 
equipped with a match plate, and it has the window part adjusted in the effective viewing area. 
[0003] 

[Problem(s) to be Solved by the Invention] 

A raise in brightness and miniaturization of a projector (projection mold display) have accomplished 
the remarkable advance. The background has an improvement of the cooling mounting technology of 
a liquid crystal display unit (liquid crystal display). Since the temperature rise of a liquid crystal 
display unit leads to malfunction of the circumference drive circuit mounted in the fall of an electro- 
jp ptics prop^rty,Jh e_forma tion of a shorUif e ? _and a liquid ciystaLpanel,.it.needs.to_take.the effective 
cure against cooling. These are matters needed for all the devices that do not stop in the case of a 
projector (projection mold display), but use a liquid crystal panel. Although an improvement of 
cooling mounting technology is mentioned as one of the fiindamentality ability required for the 
equipment which uses a liquid crystal panel for a display for the reason, recent years come and 
designs, such as a metal outer frame, are advanced, the technical problem which should be improved 
when asking for the high cooling engine performance is left behind without a mounting 
configuration still changing from the conventional correspondence, then, this invention — the 
mounting gestalt of a liquid crystal panel ~ improving — the improvement in cooling effectiveness — 
planning - with **** ~ it aims at attaining optimization of the heat dissipation effectiveness. 
[0004] 

[Means for Solving the Problem] 

In order to solve the technical problem of a Prior art mentioned above, the first thru/or the ninth 
means were provided. The first means contains a liquid crystal panel and the outer frame holding this 
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at least. Namely, said liquid crystal panel It has the flat rectangle configuration which consists of an 
edge surface part surrounding the flat-surface section and this which constitute the plane of incidence 
and the outgoing radiation side of light which are irradiated from the outside. It functions as a light 
valve which modulates and carries out outgoing radiation of the light which carried out incidence. 
Said outer frame Have a frame configuration used as the side attachment wall surrounding the edge 
surface part of this liquid crystal panel, and the cooling wind ventilated from the outside toward the 
external surface of this side attachment wall is received. It is the liquid crystal display whose cooling 
of the liquid crystal panel which carries out a temperature up by the exposure of light was enabled, 
and said outer frame is characterized by forming the cowling duct which carries out the style of the 
cooling wind ventilated from the outside of ** to this liquid crystal panel contained inside. 
Preferably, this side attachment wall is classified on all sides, and at least, said outer frame cuts 
partially the side attachment wall of the first side which receives this cooling wind, lacks it, and 
forms the inlet port of this cowling duct. Furthermore, at least, the side attachment wall of the first 
side which receives this cooling wind, and the side attachment wall of the second side which 
counters are also cut partially, and said outer frame lacks it, and forms the outlet of this cowling 
duct. By the case, both, said outer frame cuts extensively the side attachment wall of the first side 
and this which receive this cooling wind, and the side attachment wall of the second side which 
counters, lacks it, and forms this cowling duct. Moreover, in case said outer frame cuts partially the 
side attachment wall of the first side which receives this cooling wind, lacks it and forms the inlet 
port of this cowling duct, it may bevel the part of this left-behind side attachment wall, and may 
prepare an inclined plane. In that case, the inclined plane which said outer frame beveled the part of 
this left-behind side attachment wall, and was prepared may be curving. Said outer frame is allotted 
to the location from which the attachment section in which the through tube for external anchoring 
was formed separated from this cowling duct by the case. 

A liquid crystal panel and the outer frame holding this are included at least. Moreover, said liquid 
crystal panel It has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from the outside. It functions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence. Said outer 
frame Have a frame configuration used as the side attachment wall surrounding the edge surface part 
of this liquid crystal panel, and the cooling wind ventilated from the outside toward the external 
surface of this side attachment wall is received. It is the liquid crystal display whose cooling of the 
liquid crystal panel which carries out a temperature up by the exposure of light was enabled, and this 
side attachment wall is classified on all sides, and said outer frame is characterized by preparing the 
fin for heat dissipation in the external surface of the side attachment wall in one side which receives 
this cooling wind. Preferably, the external surface of a side attachment wall in which this fin was 
prepared is beveled, and said outer frame has become an inclined plane. In this case, as for said outer 
frame, this inclined plane may be curving. 
[0005] 

The second means contains a liquid crystal panel and the outer frame holding this at least. Said liquid 
crystal panel It has the flat rectangle configuration which consists of an edge surface part 
surrounding-the flat-surface seetionand this-whieh constitute the plane of-incidence and the outgoing 
radiation side of light which are irradiated from the outside. It functions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence. Said outer 
frame Have a frame configuration used as the side attachment wall surrounding the edge surface part 
of this liquid crystal panel, and the cooling wind ventilated from the outside toward the external 
surface of this side attachment wall is received. While are the liquid crystal display which enabled 
heat dissipation of the heat accumulated in this liquid crystal panel by the exposure of light, and said 
outer frame consists of shaping components fabricated with metal mold, forming irregularity in the 
external surface of this side attachment wall, expanding surface area and promoting heat dissipation 
It is characterized by forming said irregularity in the height direction of this side attachment wall, 
and parallel in the shape of a stripe. 

Preferably, said irregularity consists of a slot allotted in the shape of a stripe. For example, as for the 
slot allotted in the shape of [ said ] a stripe, a cross section has the shape of a triangle. Or as for the 
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slot allotted in the shape of [ said ] a stripe, a cross section has the shape of a square. Or as for the 
slot allotted in the shape of [ said ] a stripe, a cross section has a curve configuration. Of a case, said 
irregularity removes the thickness of this side attachment wall in the shape of a stripe, and may be 
formed. 
[0006] 

The third means contains a liquid crystal panel and the outer frame holding this at least. Said liquid 
crystal panel It has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from the outside. It functions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence. Said outer 
frame Have a frame configuration used as the side attachment wall surrounding the edge surface part 
of this liquid crystal panel, and the cooling wind ventilated from the outside toward the external 
surface of this side attachment wall is received. It is the liquid crystal display which enabled heat 
dissipation of the heat accumulated in this liquid crystal panel by the exposure of light. Said outer 
frame While forming a fin in the external surface of this side attachment wall, expanding surface 
area and promoting heat dissipation, said fin is characterized by escaping from the appearance of this 
outer frame into the part projected toward the outside, and attaching the inclination of business. 
The include angle of said inclination is set as the appearance which does not contact the fin 
specifically formed in the outer frame of other liquid crystal displays which make a right angle and 
adjoin. The include angle of said inclination is set up from 30 to 60 degrees focusing on 45 degrees. 
A liquid crystal panel and the outer frame holding this are included at least. Moreover, said liquid 
crystal panel It has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from the outside. It functions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence. Said outer 
frame Have a frame configuration used as the side attachment wall surrounding the edge surface part 
of this liquid crystal panel, and the cooling wind ventilated from the outside toward the external 
surface of this side attachment wall is received. It is the liquid crystal display which enabled heat 
dissipation of the heat accumulated in this liquid crystal panel by the exposure of light. Said outer 
frame While forming a fin in the external surface of this side attachment wall, expanding surface 
area and promoting heat dissipation, said fin It escapes from the appearance of this outer frame into 
the part projected toward the outside, the notch of business is attached, and said notch is 
characterized by being formed so that it may become intricate with the notch of the fin formed in the 
outer frame of other liquid crystal displays which make a right angle and adjoin. 
[0007] 

The fourth means contains a liquid crystal panel and the outer frame holding this at least. Said liquid 
crystal panel It has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from the outside. It functions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence. Said outer 
frame Have a frame configuration used as the side attachment wall surrounding the edge surface part 
of this liquid crystal panel, and the cooling-wind ventilated from the outside toward the external 
surface of this side attachment wall is received. It is the liquid crystal display whose cooling of the 
liquid crystal panel which carries out a temperature up by the exposure of light was enabled. Said 
outer frame the both ends from the center of the side attachment wall of the first side which this side 
attachment wall is classified on all sides, and receives this cooling wind — going — the inclination of 
the ** style - forming - with --****-- it is characterized by carrying out the style of this cooling 
wind of ** to the side attachment wall of the second side and the third side which follows the both 
ends of the side attachment wall of the first side along this inclination of the ** style. 
Specifically, said inclination of the ** style consists of a C side of the shape of a taper linearly 
formed toward both ends from the center of the side attachment wall of the first side. Or said 
inclination of the ** style consists of the Rth page of the shape of a taper formed rounded toward 
both ends from the center of the side attachment wall of the first side. Preferably, said inclination of 
the ** style leans at the include angle of 80 or less degrees to the side attachment wall of the second 
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side and the third side which intersects perpendicularly with the side attachment wall of the first side. 
Said inclination of the ** style is formed in the part exceeding 75% of the whole surface product of 
the side attachment wall of the first side. What formed the fin for heat dissipation along this 
inclination of the ** style to the side attachment wall of the first side which receives this cooling 
wind is sufficient as said outer frame. . Said inclination of the ** style formed toward both ends from 
the center of the side attachment wall of the first side is making the intersection vertical angle in the 
center. Or it connects curving mutually in the center and said inclination of the ** style formed 
toward both ends from the center of the side attachment wall of the first side is making the **** top 
face. 
[0008] 

The fifth means contains a liquid crystal panel and the outer frame holding this at least. Said liquid 
crystal panel It has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from the outside. It functions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence. Said outer 
frame Have a frame configuration used as the side attachment wall surrounding the edge surface part 
of this liquid crystal panel, and the cooling wind ventilated from the outside toward the external 
surface of this side attachment wall is received. It is the liquid crystal display whose cooling of the 
liquid crystal panel which carries out a temperature up by the exposure of light was enabled. Said 
outer frame It is characterized by having a clamp face for external anchoring along a base parallel to 
the flat- surface section of the contained liquid crystal panel, and promoting external stripping by heat 
conduction of the heat with which the touch area with the exterior occupied 25% or more of the total 
area of base, and the liquid crystal panel was covered with said clamp face. 

Preferably, said attachment base is attached in an external member through a thermally conductive 

sheet. 

[0009] 

The sixth means contains a liquid crystal panel and the outer frame holding this at least. Said liquid 
crystal panel It has the flat rectangle configuration which consists of an edge surface part which 
specifies the appearance surrounding the flat-surface section and this containing the effective 
viewing area which constitutes the plane of incidence and the outgoing radiation side of light which 
are irradiated from the outside. It functions as a light valve which modulates and carries out outgoing 
radiation of the light which carried out incidence to an effective viewing area. Said outer frame Have 
a frame configuration used as the side attachment wall surrounding the edge surface part of this 
liquid crystal panel, and the cooling wind ventilated from the outside toward the external surface of 
this side attachment wall is received. Are the liquid crystal display whose cooling of the liquid 
crystal panel which carries out a temperature up by the exposure of light was enabled, and a form 
among said outer frames which contain said liquid crystal panel Eccentricity is relatively carried out 
to the appearance of said liquid crystal panel, it approaches with one side of the side attachment wall 
of an outer frame with which one side of the edge surface part of a liquid crystal panel corresponds 
at least, and external stripping by heat conduction of the heat collected on the liquid crystal panel is 
promoted. 

— — — - Among said outer frames used as criteriarto the foimrthe appearance of said liquid c^ 

carries out eccentricity in the predetermined direction, and it is allotted, and in one mode, the 
effective viewing area of this liquid crystal panel is beforehand arranged off center by hard flow to 
the appearance of this liquid crystal panel so that this eccentricity may be offset. To the appearance 
of said liquid crystal panel used as criteria, among said outer frames, a form carries out eccentricity 
and it is allotted, and in other modes, the fitting location of this outer frame to the exterior is 
beforehand adjusted so that this eccentricity may be offset. The amount of said eccentricity is set 
among the appearance of said liquid crystal panel, and said outer frame below to one half of the path 
clearance prepared between forms. As a result of the form's carrying out eccentricity relatively to the 
appearance of said liquid crystal panel among said outer frames which contain said liquid crystal 
panel, it ****** with one side of the side attachment wall of an outer frame with which one side of 
the edge surface part of a liquid crystal panel corresponds at least, and external stripping by heat 
conduction of the heat collected on the liquid crystal panel is promoted. Preferably, the **** area of 
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the edge surface part of said liquid crystal panel to the side attachment wall of said outer frame 
exceeds 10% of the whole surface product of the edge surface part of a liquid crystal panel. The 
notch which misses the corner of the appearance of said liquid crystal panel may be formed in a 
formal comer among said outer frames. Moreover, the side attachment wall of said outer frame 
arranged off center relatively and the edge surface part of said liquid crystal panel are being mutually 
fixed by the adhesives of an ultraviolet curing mold. Furthermore, it fills up with thermally 
conductive silicone resin so that the gap produced between the form and the appearance of said 
liquid crystal panel among said outer frames arranged off center relatively mutually may be filled. 
[0010] 

The seventh means contains a liquid crystal panel and the outer frame holding this at least. Said 
liquid crystal panel It has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from the outside. It functions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence. Said outer 
frame Have a frame configuration used as the side attachment wall surrounding the edge surface part 
of this liquid crystal panel, and the cooling wind ventilated from the outside toward the external 
surface of this side attachment wall is received. It is the liquid crystal display whose cooling of the 
liquid crystal panel which carries out a temperature up by the exposure of light was enabled. Said 
outer frame While the color of the front face raises the reflective effectiveness of the light which it is 
classified at least into the two color, and carried out incidence in which reflection factors differed 
and controls the temperature up of a liquid crystal panel, it is characterized by preventing generating 
of the stray light from which reflects unnecessarily and it escapes to the outgoing radiation side side 
of a liquid crystal panel. 

Said outer frame is classified into the two color from which the reflection factor differed by surface 
treatment in one mode. Said outer frame is classified into the two color in other modes by the surface 
coating using two kinds of coloring agents with which reflection factors differed. Preferably, the 
outside surface to which said outer frame is located in the plane-of-incidence side of a liquid crystal 
panel has the surface color of 70% or more of reflection factors. Moreover, the outside surface to 
which said outer frame is located in the internal-surface and outgoing radiation side side of a liquid 
crystal panel has the surface color of 30% or less of reflection factors. Furthermore, as for said outer 
frame, the external surface of the side attachment wall has the surface color of 70% or more of 
reflection factors. 
[0011] 

The eighth means contains the outer frame and match plate holding a liquid crystal panel and this at 
least. Said liquid crystal panel It has the flat rectangle configuration which consists of an edge 
surface part surrounding the flat-surface section and this containing the effective viewing area which 
constitutes the plane of incidence and the outgoing radiation side of light which are irradiated from 
the outside. It ftinctions as a light valve which modulates and carries out outgoing radiation of the 
light which carried out incidence. Said outer frame It has a frame configuration used as the side 
attachment wall which contains this liquid crystal panel from an outgoing radiation side side, and 
surrounds the edge surface part. Receive the cooling wind ventilated from the outside toward the 
external surface of this side attachment wall, and the liquid crystal panel which carries out a ~ ^ 
temperature up by the exposure of light is cooled. It is the liquid crystal display which has the 
window part which the plane-of-incidence side of this liquid crystal panel was equipped with said 
match plate, and was adjusted in the effective viewing area. Said match plate While the color of the 
front face raises the reflective effectiveness of the light which it is classified at least into the two 
color, and carried out incidence in which reflection factors differed and controls the temperature up 
of a liquid crystal panel, it is characterized by preventing generating of the stray light from which 
reflects unnecessarily and it escapes to the outgoing radiation side side of a liquid crystal panel. 
Said match plate is classified into the two color from which the reflection factor differed by surface 
treatment in one mode. Said match plate is classified into the two color in other modes by the surface 
coating using two kinds of coloring agents with which reflection factors differed. Preferably, the 
outside surface to which said match plate is located the plane of incidence of a liquid crystal panel 
and reversely has the surface color of 70% or more of reflection factors. Moreover, the inner skin 
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which divides the internal surface and window part to which said match plate faces the plane of 
incidence of a liquid crystal panel has the surface color of 30% or less of reflection factors. The 
quality of the material of said match plate is an aluminium alloy. Or the quality of the material of 
said match plate is a Magnesium alloy. 
[0012] 

The ninth means contains the outer frame and match plate holding a liquid crystal panel and this at 
least. Said liquid crystal panel It has the flat rectangle configuration which consists of an edge 
surface part surrounding the flat-surface section and this containing the effective viewing area which 
constitutes the plane of incidence and the outgoing radiation side of light which are irradiated from 
the outside. It functions as a light valve which modulates and carries out outgoing radiation of the 
light which carried out incidence. Said outer frame It has a frame configuration used as the side 
attachment wall which contains this liquid crystal panel from an outgoing radiation side side, and 
surrounds the edge surface part. Receive the cooling wind ventilated from the outside toward the 
external surface of this side attachment wall, and the liquid crystal panel which carries out a 
temperature up by the exposure of light is cooled. It is the liquid crystal display which has the 
window part which the plane-of-incidence side of this liquid crystal panel was equipped with said 
match plate, and was adjusted in the effective viewing area. It is characterized by for said match 
plate having an air induction part, having carried out the style of the cooling wind ventilated toward 
the external surface of the side attachment wall of this outer frame of ** to the flat-surface section of 
this liquid crystal panel, and heightening the cooling effect. 

Preferably, said air induction part is formed in the protection-from-light part of the match plate 
which can intercept the light which carries out incidence in one. Moreover, said air induction part 
has ****** which inclined to the flat- surface section of this liquid crystal panel. Or said air 
induction part has ****** allotted by having a level difference from the front face of this match 
plate. 
[0013] 

According to the first means of this invention, it is considering as the structure where a cowling duct 
is prepared inside an outer frame and a direct cooling wind is equivalent to the glass substrate of a 
liquid crystal panel. Moreover, the structure which establishes an inclination in the side face of an 
outer frame in which a cooling wind hits, and misses a cooling wind in the direction of the glass 
substrate of a liquid crystal panel is adopted. According to the starting structure, the heat dissipation 
effectiveness of a liquid crystal display is improved. 

According to the second means of this invention, surface area can be increased without expanding 
the appearance configuration of an outer frame, the cooling effect is high and a manufacturing cost 
does not rise remarkably. 

according to the third means of this invention — the fin for cooling to an outer frame — preparing — a 
case — a fin — a configuration is improved and the miniaturization design is enabled. For example, 
compact anchoring is enabled by the projector of a RGB 3 plate type, without spoiling the heat 
dissipation effectiveness by optimizing the configuration of a fin prepared in the outer frame of each 
liquid crystal display unit, in case the liquid crystal display unit of three RGB is attached in the 
optical block of prism etc. 

— ™ ^According to the fourth means of this inventionrone side of the outer frame which a cooling wind 
hits is formed into C side, for example. A paraphrase makes the appearance of an outer frame the 
pentagon from the square. Since it is lost that this bars the flow of the cooling style sent by the fan of 
a ventilation unit, an improvement of the heat dissipation effectiveness is expectable. 
According to the fifth means of this invention, the anchoring area of the liquid crystal display unit to 
the structural member by the side of a projector body (for example, tie-down plate) is expanded. 
Specifically, it is possible by taking the large touch area of a tie-down plate and an outer frame to 
promote the heat exchange between the tie-down plate by the side of a body and the outer frame by 
the side of a liquid crystal display unit. Generally, as compared with the outer frame by the side of a 
liquid crystal display unit, since the temperature of the tie-down plate by the side of a body is low, it 
can expect the heat dissipation effectiveness. 

According to the sixth means of this invention, eccentricity of the formal (part which contains a 
liquid crystal panel) core is relatively carried out to the core of the appearance of a liquid crystal 
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panel among outer frames. The field contact of the edge surface part of a liquid crystal panel and the 
side attachment wall of an outer frame is attained by this, and the heat exchange of a liquid crystal 
panel and an outer frame can be raised. 

According to the seventh means of this invention, the surface color of an outer frame is divided into 
the color with the high rate of a light reflex, and the low color. Thereby, while preventing the 
temperature rise by absorption of light energy, degradation of the image quality by the scattered 
reflection of light can be prevented. 

According to the eighth means of this invention, the temperature rise of a liquid crystal panel can be 
prevented by making the front face of a match plate into a color with the high rate of a light reflex. It 
doubled and generating of the stray light by unnecessary reflection is prevented by making into a 
color with the low rate of a light reflex the rear face which touches the inner skin and the liquid 
crystal panel surrounding the effective viewing area of a liquid crystal panel, and the corresponding 
window part of a match plate. For example, it prevents reflecting the stray light to a screen in the 
case of a projector, and control of image quality degradation of it is enabled. 

According to the ninth means of this invention, by attaching the piece of the ** style in one side of a 
match plate, it becomes possible to lead efficiently the cooling wind which hits an outer frame to the 
glass substrate front face of a liquid crystal panel, and the further heat dissipation effectiveness can 
be acquired. 
[0014] 

[Embodiment of the Invention] 

With reference to a drawing, the operation gestalt of this invention is explained to a detail below. 
Drawing 1 is the typical perspective view showing the liquid crystal panel which is the main 
component of the liquid crystal display concerning this invention. A liquid crystal panel 1 has the 
flat rectangle structure equipped with the insulating substrate 101,102 of a pair which consists of 
glass etc., and the electrooptic material 103 held among both so that it may illustrate. A liquid crystal 
ingredient is used as electrooptic material 103. The counterelectrode is formed in the upper 
insulating substrate 102. Accumulation formation of the pixel array section 104 and the drive circuit 
section is carried out at the lower insulating substrate 101. The drive circuit section is divided into 
the vertical-drive circuit 105 and the level drive circuit 106. Moreover, the terminal area 107 for 
external connection is formed in the periphery upper limit of an insulating substrate 101. The 
terminal area 107 is connected to the vertical-drive circuit 105 and the level drive circuit 106 through 
wiring 108. The gate wiring 109 of behavior and the seriate signal wiring 1 10 are formed in the pixel 
array section 104. The thin film transistor TFT which drives the pixel electrode 111 and this is 
formed in the intersection of both wiring. The gate electrode of a thin film transistor TFT was 
connected to the corresponding gate wiring 109, the drain field was connected to the corresponding 
pixel electrode 111, and the source field is connected to the corresponding signal wiring 110. The 
gate wiring 109 has connected signal wiring 1 10 to the level drive circuit 106, while connecting with 
the vertical-drive circuit 105. 
[0015] 

Drawin g 2 is the typical block diagram showing the projector which incorporated the liquid crystal 
display concerning this invention as a liquid crystal display unit. The projector 200 shown in this 
— - — =drawing-is=a =thing-of=3-so=called plate methods which performs three color picture displays using the^^ 
liquid crystal display unit of a transparency mold, the [ the light source 21 1 to which this projector 
emits light, and / of a pair / 1st ] - it prepares between 2 multi-lens array integrator 212,213 and the 
multi-lens array integrator 212,213 - having - an optical path (optical axis 210) - the - it has the 
total reflection mirror 214 arranged so that it may bend 90 abbreviation to 2 multi-lens array 
integrator 213 side. Two or more micro lenses 212M and 213M are arranged two-dimensional by the 
multi-lens array integrator 212,213, respectively. The multi-lens array integrator 212,213 is for 
making the illumination distribution of light equalize, and has the function to divide into two or more 
small flux of lights the light which carried out incidence. 
[0016] 

The light source 21 1 emits the white light containing the red light, blue glow, and green light which 
are needed for a color picture display. This light source 21 1 is constituted including the emitter (not 
shown) which emits the white light, and the concave mirror which reflects the light emitted from the 
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emitter and condenses. As an emitter, a halogen lamp, a metal halide lamp, or a xenon lamp is used, 
for example. As for the concave mirror, it is desirable that condensing effectiveness is a good 
configuration the field configuration of an ellipsoid-of-revolution mirror, a paraboloid-of-revolution 
mirror, etc. symmetrical with rotation. 
[0017] 

This projector 200 equips the outgoing radiation side of the light of the 2nd multi lens array 
integrator 213 with PS composition component 215, the condensing lens 216, and the dichroic mirror 
217 in order again. The dichroic mirror 217 has the function to divide into for example, the red light 
LR and other colored light the light which carried out incidence. 
[0018] 

Two or more 1/2 wavelength-plate 215A are prepared in the location corresponding to between the 
adjacent micro lenses in the 2nd multi lens array integrator 213 at PS composition component 215. 
PS composition component 215 has the function to divide into two kinds (P polarization component 
and S polarization component) of polarization light LI and L2 the light L0 which carried out 
incidence. PS composition component 215 Moreover, the inside of two separated polarization light 
LI and L2, It has the function which carries out outgoing radiation of one polarization light L2 from 
PS composition component 215, with the polarization direction (for example, P polarization) 
maintained, and changes and carries out outgoing radiation of the polarization light LI (for example, 
S polarization component) of another side to other polarization components (for example, P 
polarization component) according to an operation of 1/2 wavelength-plate 21 5 A. 
[0019] 

This projector 200 is equipped with a total reflection mirror 218, field lens 224R, and liquid crystal 
display unit 10R in order again in accordance with the optical path of the red light LR separated with 
the dichroic mirror 217. A total reflection mirror 218 turns to liquid crystal display unit 10R the red 
light LR separated with the dichroic mirror 217, and reflects it. Liquid crystal display unit 10R has 
the function which modulates spatially the red light LR which carried out incidence through field 
lens 224R according to a picture signal. 
[0020] 

This projector 200 is further equipped with the dichroic mirror 219 in accordance with the optical 
path of other colored light separated with the dichroic mirror 217. The dichroic mirror 219 has the 
function to divide into green light and blue glow the light which carried out incidence. 
[0021] 

This projector 200 is equipped with field lens 224G and liquid crystal display unit 10G in order 
again in accordance with the optical path of the green light LG separated with the dichroic mirror 
219. Liquid crystal display unit 10G have the function which modulates spatially the green light LG 
which carried out incidence through field lens 224G according to a picture signal. 
[0022] 

This projector 200 is further equipped with a relay lens 220, a total reflection mirror 221, a relay lens 
222, a total reflection mirror 223, field lens 224B, and liquid crystal display unit 10B in order in 
accordance with the optical path of the blue glow LB separated with the dichroic mirror 219. A total 
reflection mirror 221 turns to a total reflection mirror 223 the blue glow LB which carried out 
incidence through the relay lens 220, and reflects it. It is reflected by the total reflection mirror 221, 
and a total reflection mirror 223 turns to liquid crystal display unit 10B the blue glow LB which 
carried out incidence through the relay lens 222, and reflects it. It is reflected by the total reflection 
mirror 223 and liquid crystal display unit 10B has the function which modulates spatially the blue 
glow LB which carried out incidence through field lens 224B according to a picture signal. 
[0023] 

This projector 200 equips the location at which the optical path of the red light LR, green light LG, 
and blue glow LB crosses with the cross prism 226 with the function which compounds three colored 
light LR, LG, and LB again. This projector is equipped with the projector lens 227 for turning and 
projecting a synthetic light by which outgoing radiation was carried out on a screen 228 from the 
cross prism 226 again. The cross prism 226 has three plane of incidence 226R, 226G, and 226B and 
one outgoing radiation side 226T. The red light LR by which outgoing radiation was carried out 
from liquid crystal display unit 10R carries out incidence to plane-of-incidence 226R. The green 
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light LG by which outgoing radiation was carried out from liquid crystal display unit 10G carries out 
incidence to plane-of-incidence 226G. The blue glow LB by which outgoing radiation was carried 
out from liquid crystal display unit 10B carries out incidence to plane-of-incidence 226B. The cross 
prism 226 compounds three colored light which carried out incidence to plane of incidence 226R, 
226G, and 226G, and it carries out outgoing radiation from outgoing radiation side 226T. 
[0024] 

Drawing 3 is a mimetic diagram showing the cooler style of the liquid crystal display unit included 
in the projector. The liquid crystal display unit consists of liquid crystal panels contained by the 
outer frame 2 so that it may illustrate. The outer frame 2 is attached in the body side of a projector 
through the tie-down plate 6. In the example of illustration, the liquid crystal display unit is attached 
in the optical block (prism) 226 with the tie-down plate 6. It sees from an outer frame 2 and the 
match plate 3, the polarizing plate 7, and the phase contrast plate 8 are arranged on the incident light 
side. The 1st wind hole and the 2nd wind hole are prepared in the space which contained the plate 
member of an outer frame 2 or others. The cooling wind is sent to these wind holes from the 
ventilation unit (not shown) including a fan, and a liquid crystal panel, a polarizing plate 7, etc. 
which were contained by the outer frame 2 are cooled. The cooling wind supplied from the 1st wind 
hole cools the polarizing plate [ by the side of incidence ] 7, and plane-of-incidence side of a liquid 
crystal panel so that clearly from drawing. On the other hand, the cooling wind supplied from the 
2nd wind hole cools the polarizing plate (not shown) attached in the outgoing radiation side side of a 
liquid crystal panel, or the optical block 226. Especially the cooling wind supplied from the 1st wind 
hole hits the external surface of the side attachment wall of an outer frame 2 in part, as the A section 
shows. 
[0025] 

Drawing 4 is the typical decomposition perspective view showing the fundamental configuration of 
the liquid crystal display (liquid crystal display unit) 10 concerning this invention. The liquid crystal 
display 10 contains the outer frame 2 and match plate 3 holding a liquid crystal panel 1 and this so 
that it may illustrate. A liquid crystal panel 1 has the flat rectangle configuration which consists of an 
edge surface part surrounding the flat-surface section and this containing the effective viewing area 
which constitutes the plane of incidence and the outgoing radiation side of light which are irradiated 
from the light source unit (not shown) of a projector, and functions as a light valve which modulates 
incident light in outgoing radiation light according to image information. An outer frame 2 has a 
frame configuration used as the side attachment wall which contains a liquid crystal panel 1 from an 
outgoing radiation side side, and surrounds the edge surface part. The liquid crystal panel 1 which 
carries out a temperature up by the exposure of light is cooled in response to the cooling wind which 
was shown in drawing 3 and which is ventilated from the ventilation unit (not shown) of a projector 
toward the external surface of the side attachment wall of an outer frame 2 like. The plane-of- 
incidence side of a liquid crystal panel 1 is equipped with a match plate 3, and it has the window part 
adjusted in the effective viewing area. 
[0026] 

Drawing 5 is the typical sectional view showing the liquid crystal display which assembled each part 
article shown in drawing 4 , and was completed. The liquid crystal panel 1 is inserted by the match 
plate 3 and the outer frame 2 so that it may illustrate. A liquid crystal panel 1 joins the glass plate 
101,102 of a pair, and has structure which arranged liquid crystal among both. The flexible cable 130 
is connected to the liquid crystal panel 1, and image information required for the modulation of 
incident light is supplied from the body side of a projector. Cover glass 121,122 is attached in the 
plane-of-incidence [ of a liquid crystal panel 1 ], and outgoing radiation side side, respectively. The 
dust with which these cover glass 121,122 serves as hindrance of a display, and dust have prevented 
adhering to the front face of the direct liquid crystal panel 1 . Although the dust therefore sent in the 
style of cooling adheres to cover glass 121,122, since the incident light study system of a projector is 
defocused from the front face of these cover glass 121,122, it is not copied out in the condition 
which the adhering dust can check by looking on a screen. In addition, since this invention aims at 
the improvement of the cooling mounting structure of a liquid crystal display, it is evaluating by the 
condition of having actually included in the projector, by measuring the temperature of a liquid 
crystal panel with each operation gestalt. Specifically a minute thermocouple is inserted between 
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cover glass 122 and a glass substrate 102, it acts as the monitor of the temperature up condition of a 

liquid crystal panel 1, and cooling mounting structure is evaluated. 

[0027] 

The first operation gestalt of the liquid crystal display applied to this invention below - the ninth 

operation gestalt are explained to a detail, referring to a drawing in order. 

[0028] 

[The first operation gestalt] 

This operation gestalt raises the cooling effect which improves the configuration for the outer frame 
created with the ingredient with good thermal conductivity (for example, aluminum), and is 
depended in the style of cooling. With the conventional technique, the condition of the cooling style 
after hitting the direction of the ** style and an outer frame is not taken into consideration, and the 
cooling wind led to the liquid crystal display unit is not necessarily used effectively. So, with this 
operation gestalt, about the configuration of an outer frame, the cowling duct is prepared so that a 
cooling wind may be led to the part where the cooling effect is big. namely, this operation gestalt — 
an outer frame — improving — the improvement in cooling effectiveness — planning — with — ****- 

- optimization of the heat dissipation effectiveness is attained. 
[0029] 

Drawing 6 is the reference drawing showing the structure of the conventional outer frame. The outer 
frame 2 serves as a frame configuration so that a liquid crystal panel may be contained inside, so that 
it may illustrate. This frame configuration includes the side attachment wall surrounding the edge 
surface part of a liquid crystal panel. In the example of reference of illustration, the side attachment 
wall is classified on all sides. A cooling wind is sent from the ventilation unit which is not illustrated 
to the side attachment wall which constitutes one of sides of this. In addition, the through tubes 2 IT 
and 2 IB for anchoring are formed in the four corners of an outer frame 2. Usually, it is a total of four 
of through tube 2 IB of the pair of the upper pair through tube 21T and bottom, and an outer frame 2 
is attached by four point support. It is with through tube 21M allotted in the center of the upper pair 
through tube 21T and bottom depending on the case, and a three point suspension is also possible 
and is come. When, as for the configuration of the conventional outer frame 2, the direction of an 
arrow head to a cooling wind is supplied, this cooling wind serves as a configuration which is easy to 
be returned depending on the side attachment wall of an outer frame 2, and the cooling effect is not 
necessarily enough, so that clearly from drawing. 
[0030] 

Conventionally, cooling of a liquid crystal panel has been made common [ applying a direct cooling 
wind to a panel side, and the approach of radiating heat considering an outer frame as a heat sink like 
which showed drawing 6 ]. Various cures, such as optimization of the configuration of the ** style 
from the fan for cooling to a liquid crystal panel and improvement-izing of the surface area of an 
outer frame, are proposed. However, in the design of the latest liquid crystal projector, the style of ** 
of the cooling wind is carried out from the lower part of a liquid crystal panel like often which was 
shown in drawing 6 . In addition, on these specifications, the side to which a flexible cable is joined 
was made into the upper part of a panel, and this and the opposite side are defined as the lower part 
of a panel. In the conventional example of drawing 6 , the cooling wind to which the liquid crystal 
paneLwent caudad is crawled by the side attachment wall of an outer frame % and the style of ** is 
not efficiently carried out to a panel side. Then, this operation gestalt forms the cowling duct in an 
outer frame 2 as the technique of carrying out the style of the cooling wind from down [ this ] of ** 
to a panel side efficiently. For example, some side attachment walls which receive a cooling wind 
are cut and lacked, and a cooling wind is put to a direct liquid crystal panel in considering as the inlet 
port of a cowling duct, and it cools to it by it. The volume ratio of an outer frame is adjusted to the 
sense of the cooling style. The side attachment wall of the direction which becomes 90 degrees to the 
travelling direction of the cooling style is deleted as much as possible, and thickens the side 
attachment wall of a direction as much as possible 0 times parallel to this, this — as much as possible 

— **** — it is the semantics of balancing the volume of the outer frame which should be reduced in 
order to heighten the effectiveness of the ** style, and the volume which can fully demonstrate the 
effectiveness as a heat sink, and attaining optimization. 

[0031] 
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Hereafter, with reference to drawing 7 - drawing 14 , some examples belonging to the first operation 
gestalt are explained. First, the example shown in drawing 7 has formed the cowling duct 22 along 
with side-attachment-wall 23S of right and left of an outer frame 2. For the reason, opening or the 
notch used as the inlet port of a cowling duct 22 is prepared in the both sides of downward side- 
attachment-wall 23B. Thus, by forming a cowling duct 22, a cooling wind enters in the direction of 
an arrow head, and it becomes possible to cool the glass substrate of a liquid crystal panel directly. 
However, a through tube required for four point support cannot be prepared in side-attachment-wall 
23B of the lower side by having prepared the inlet port of a cowling duct. However, since through 
tube 21M are left behind to side-attachment-wall 23B of the lower side, together with through tube 
2 IT of the pair of the surface, a three point suspension is possible and it has come. 
[0032] 

The example of drawing 8 removes the side attachment wall of the lower side extensively, and a 
cooling wind is the gestalt been [ the gestalt / it ] easy and carried out per [ direct ] most at a glass 
substrate. In that case, the depth of through tube 21M becomes shallow compared with through tube 
2 IT of the surface. 
[0033] 

Drawing 9 is the compromise mold of the example shown in drawing 7 , and the example shown in 
drawing 8 . It is the specification which can be attached in the body side of a projector about the 
outer frame 2 by the same three point suspension as usual. 
[0034] 

The example of drawing 10 has established the inclined plane 24 in the external surface of side- 
attachment-wall 23B left behind the lower side. The cooling wind which increased the surface area 
of parts other than the cowling duct in side-attachment- wall 23B of the lower side, and hit the outer 
frame 2 makes it easy to go on in the direction of the glass substrate of a panel promptly. 
[0035] 

In addition to the example shown in drawing 6 , the example shown in drawing 1 1 removes the side 
attachment wall of the surface completely further, and aims at an improvement of the configuration 
of the outlet of a cowling duct. Unlike the former, through tube 21 T the part which took the large 
outlet of a cowling duct, and for anchoring are projected in the direction outside the outer frame 2. 
[0036] 

The example of drawing 12 is deformation of the example of drawing 10 . In the inclined plane 24 of 
the straight line adopted in the example of drawing 10 , when the sense of the cooling style cannot be 
optimized, curve side 24C which adjusted the include angle using simulation etc. is adopted (for 
example, when [ of the cooling style ] strong). By being referred to as curve side 24C, the flow of the 
cooling style may become smoother. 
[0037] 

The example of drawing 13 establishes an inclined plane 24 in side-attachment-wall 23B of the 
lower side, and has the composition of having arranged the fin 25 for cooling there further. It is 
possible to heighten the cooling effect by forming especially the fin 25 in the inclined plane of side- 
attachment-wall 23B of the lower side which receives a cooling wind. In this case, even if it is the 
gestalt which does not prepare a cowling duct, it is possible to heighten the cooling effect of a liquid 
crystal panel to some extent. Of course, you may make it form a fin 25 combining a cowling duct. 
[0038] 

Although the example of drawing 14 is the same as the example of drawing 13 fundamentally, 
inclined plane 24C prepared in side-attachment-wall 23B of the lower side is not a straight line, and 
it is curving. 
[0039] 

About each example shown in drawing 7 - drawing 14 , thermometry evaluation of a liquid crystal 
panel was actually carried out, and the cooling effect was compared. According to this, about 3% of 
temperature reduction effectiveness was checked for each example. Specifically, in the case of the 
conventional example shown in drawing 6 , the temperature of a liquid crystal panel is temperature 
at the example of drawing 1 1 to having gone up to 50 degrees C. 

It fell at 48.4 degree C of **. The gestalt with the highest effectiveness was the example of drawing 
11 , subsequently the example of drawing 8 and the gestalt which was the smallest were the 
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examples of drawing 13 and drawing 14 , and the temperature reduction effectiveness was 1.3%. 
[0040] 

[The second operation gestalt] 

The cooling effect whose operation gestalt of this also improves the configuration for the outer frame 
of a liquid crystal display, and depends it in the style of cooling is heightened. With the conventional 
technique, the condition of the cooling style after hitting the direction of the ** style and an outer 
frame is not taken into consideration, and the cooling wind led to the liquid crystal display is not 
used effectively, so, with this operation gestalt, the surface area which a cooling wind hits to the 
configuration of an outer frame is increased — making — with --****-- the cooling effect is 
heightened. According to this operation gestalt, an outer frame consists of shaping components 
fabricated with metal mold, forms irregularity in the external surface of a side attachment wall, 
expands surface area, and is promoting heat dissipation. Especially the irregularity formed in the 
external surface of a side attachment wall is formed in the height direction of a side attachment wall, 
and parallel in the shape of a stripe. Injection molding is possible for especially the metal mold that 
this uses for shaping of an outer frame with the usual vertical aperture structure, without adding a 
sliding mechanism. 
[0041] 

The example of drawing 1 forms V groove 26V in the outside surface of side-attachment- wall 23 S 
located in the left part and the right-hand side of an outer frame 2, and makes them stripe-like 
irregularity. Without changing magnitude from the conventional outer frame configuration, this 
operation gestalt is effective, when searching for the further cooling effectiveness. For example, it is 
effective, when there are no allowances in the storage space inside a projector and a fin etc. is not 
attached in an outer frame. The heat dissipation effectiveness is heightened by making the surface 
state of an outer frame 2 into irregularity. By making a surface state into irregularity, it becomes 
possible to extend outer frame surface area conventionally, and the heat dissipation effectiveness of 
an outer frame can be heightened. The surface area is the 3 times [ 1.1 to ] as many range of the area 
of a smooth side as this, and concavo-convex criteria are 1.7 times from 1.3 times preferably. This is 
because it is desirable to set up the difficulty and manufacture conditions of the metal mold creation 
for die casting to the same extent as the former. Moreover, the concavo-convex configuration is 
limited to what can be formed without adding a sliding mechanism to the metal mold used at the 
time of outer frame manufacture, and, for the reason, has adopted the stripe-like slot. It is possible 
for this to suppress the rise of a manufacturing cost as much as possible. The cooling approach of the 
liquid crystal display unit in a current liquid crystal projector has the technique in use of using the 
cooling wind from a fan, for example, a cooling wind hits the side-attachment-wall external surface 
in which it is located the lower side of an outer frame. In this case, the one more nearly parallel to 
the height direction of a side attachment wall is [ the slot of the shape of a stripe prepared in the side 
attachment wall located in left part and the right-hand side ] efficient. 
[0042] 

This operation gestalt has the description in a place realizable by the cheap approach paying 
attention to the increment in the surface area of an outer frame, the conditions or surface area into 
which the volume of an outer frame is not changed - the maximum — it is effective to design 
greatly . It can respond by cutting by machining also with the common surface treatment of metal 
mold. It is limited to a configuration that the structure of metal mold also has no sliding mechanism, 
and possible. The big problem to handling of the product at the time of mass production is not 
generated. Specifically, it is the level to which the ** form from metal mold does not become 
difficult, either. A stripe-like slot is not restricted to a V groove, either. For example, the example of 
drawing 16 has adopted slot 26P of a prism configuration. The example of drawing 17 has adopted 
slot 26L with a square cross section. As for the example of drawing 18 , the cross section has 
adopted slot 26C of a wavy line configuration. Slot 26R by pushing out of metal mold is used for the 
example of drawing 19 . As compared with the case where a front face is smooth, surface area is 1.3 
times in the example of drawing 16 . Moreover, in the example of drawing 17 , it is twice the surface 
area of this. 
[0043] 

When applying this operation gestalt to a projector, since the appearance configuration of a liquid 
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crystal display unit hardly changes to the conventional thing, it does not need any design changes 
other than a liquid crystal display unit. Therefore, it is easy to use for the improvement of the model 
under mass production etc. Moreover, reinforcement, a raise in brightness, etc. are possible by 
improvement of the cooling effect. As a result of performing temperature comparative evaluation 
using the outer frame of the illustrated shape of various surface type, about 2% of temperature 
reduction effectiveness was checked to the conventional ratio. In the case of elegance, with the 
sample of this operation gestalt, it was 48.9 degrees C to the glass substrate temperature of a liquid 
crystal panel having amounted to 50 degrees C conventionally. In the example of drawing 19 which 
prepared the longwise slot in the thickness direction with pushing-out structure especially, 4% of 
temperature reduction effectiveness was checked. That is, the glass substrate skin temperature of the 
example conventionally shown in drawing 1919 to the glass substrate skin temperature of 50 degrees 
C of elegance was 47.8 degrees C. 
[0044] 

[The third operation gestalt] 

In order to heighten the cooling effect of a liquid crystal display, the proposal which prepares fin 
structure in the periphery section of an outer frame has accomplished. In this case, since the 
appearance configuration of an outer frame became large by installing a fin, the optical prism which 
fixes a liquid crystal display unit also had to be enlarged, and although improved, the demerit of a 
cost rise had generated the cooling effect. This operation gestalt is the fin design technique of the 
outer frame which does not need to change that magnitude in order to prevent the cost rise of this 
optical prism. 
[0045] 

Drawing 20 shows one example of this operation gestalt, (A) is a perspective view and (B) is a top 
view. The liquid crystal display units 10R, 10G, and 10B corresponding to RGB three primary colors 
are attached in the third page of an optical prism 226 through the tie-down plate 6, respectively so 
that it may illustrate. For example, by (A), if its attention is paid to liquid crystal display unit 10B, it 
is attached in the tie-down plate 6 by the three point suspension using three through tubes 2 IT, 2 IT, 
and 21M. The tie-down plate 6 is united with the optical prism 226 beforehand. The liquid crystal 
panel is contained inside the outer frame 2, and it is held down by the match plate 3 from the 
incidence side. Fin 25S for cooling are attached in the side attachment wall located in the left part 
and the right-hand side of an outer frame 2. Moreover, fin 25B for cooling is attached also in the 
external surface of a side attachment wall in which it is located the lower side of an outer frame 2. 
[0046] 

As shown in (B), fin 25 S for cooling attached in the side attachment wall located in the left part and 
the right-hand side of an outer frame of each liquid crystal display units 10R, 10G, and 10B escape 
into the part projected toward the outside from the appearance of an outer frame, respectively, and 
the inclination of business is attached. The include angle of an inclination is set as the appearance 
which fin 25S formed in the outer frame of the liquid crystal display unit which constitutes a right 
angle and adjoins mutually do not contact mutually. The include angle of this inclination is set up 
from 30 to 60 degrees focusing on 45 degrees. The appearance width of face W2 of an outer frame 2 
which this included to fin 25S can be taken more widely than width of face Wl of one side of an 
optical prism 226. That is, it is possible to make the outside of a side attachment wall carry out the 
considerable extent protrusion of the fin 25S for cooling prepared in the left part and the right-hand 
side of each liquid crystal display unit, without expanding the dimension of an optical prism 226. 
Thereby, the cooling effect of fin 25 S increases. 
[0047] 

This example is changing the die length about the fin configuration of a side face, and is 
characterized by the thing which do not contact the liquid crystal display unit which adjoins each 
other in case it attaches in prism and which was designed like. That is, with the conventional 
mounting gestalt, the cooling engine performance is raised by using effectively the part Z used as an 
excessive tooth space. This effectiveness not only extended surface area, but can improve the engine 
performance as a heat sink from increase of the heat capacity accompanying the increment in the 
volume of an outer frame 2. Although whenever [ tilt-angle / which is fin 25 S ] has 45 desirable 
degrees when the configuration of the outer frame which adjoins each other mutually is the same, it 
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can set up in 30 to 60 degrees by the case. In 90 or less degrees, the include-angle sum total with the 
liquid crystal display unit which adjoins each other from the effect of the direction of the ** style 
etc. can carry out an adjustment optimization setup. 
[0048] 

Drawing 21 is the typical perspective view showing other examples of this operation gestalt. A 
corresponding reference number is given to the previous example shown in drawing 20 , and a 
corresponding part, and an understanding is made easy. For example, if its attention is paid to liquid 
crystal display unit 10B, an outer frame 2 will form fin 25 S in the external surface of a side 
attachment wall, will expand surface area, and will promote heat dissipation. These fin 25S escape 
from the appearance of an outer frame 2 into the part projected toward the outside, and the notch of 
business is prepared. This notch is formed so that it may become intricate with fin 25 S formed in 
other outer frames of liquid crystal display unit 10G which constitute a right angle and adjoin. The 
part Z into which fin 25 S are complex is expressed typically. That is, this example is structure which 
the fin configuration of an adjacent outer frame does not contact, respectively and which prepared 
the fin of the letter of a projection like. In this case, it is necessary to secure sufficient path clearance 
to the appearance acting as the failure of the image quality adjustment carried out to the optical block 
creation time containing an optical prism 226. Back focus adjustment and the registration between 
the liquid crystal display units 10R, 10G, and 10B of three sheets are included in image quality 
adjustment. 
[0049] 

Customize of the appearance configuration of a liquid crystal display unit had stopped at the 
magnitude and location extent of a through tube for anchoring to a projector in the present condition. 
Since it corresponds to the projector of two or more models about an appearance configuration, the 
technique of designing the appearance of a liquid crystal display unit more smallish to the magnitude 
of an optical block is in use. However, recently requires increasingly optimization and an advanced 
precision of the factor which was not used until now, in order to heighten the cooling effect. This 
operation gestalt will use effectively the tooth space which can use a liquid crystal display unit, in 
order to acquire the maximum cooling effect to a projector. Since it becomes possible by adopting 
this operation gestalt to raise the cooling engine performance of a liquid crystal display unit, without 
changing the magnitude of an optical block of a projector, it is thought that reinforcement and high 
brightness-ization can be realized easily. In addition, as a result of performing temperature 
comparative evaluation using the outer frame of the example shown in drawing 20 , as compared 
with elegance, 3% of temperature reduction effectiveness was checked conventionally. When 
elegance adopts the example of drawing 20 to the glass substrate skin temperature of a liquid crystal 
panel being 50 degrees C conventionally, reduction-izing is possible for the glass substrate skin 
temperature of a liquid crystal panel to 48.3 degrees C. 
[0050] 

[The fourth operation gestalt] 

Drawing 22 is the reference drawing which expressed the conventional outer frame configuration 
typically in order to clarify the background of the fourth operation gestalt. When including a liquid 
crystal display unit in devices, such as a liquid crystal projector, the supply direction of the cooling 
style is restricted from the limit of the direction of incidence of light. A cooling wind is supplied — 
toward side-attachment-wall 23B of an outer frame 2 using a fan so that it may illustrate. In this case, 
the efficient cooling effect is acquired by installing the structure of the ** style where the cooling 
wind which hit side-attachment- wall 23B located the lower side of an outer frame 2 is led to the front 
face of the liquid crystal panel which is a heat source. However, with the conventional structure 
shown in drawing 22 , since side-attachment- wall 23B which meets in the direction of the ** style of 
an outer frame 2 had become a perpendicular wall to the direction of the ** style, even if a cooling 
wind is sent from the exterior, it is returned in the side face. Since it not only cannot expect sufficient 
heat dissipation effectiveness depended in the style of cooling for the reason, but the cooling wind 
which returned in the part of side-attachment-wall 23B of an outer frame 2 serves as a turbulent 
flow, dust is spread within a liquid crystal projector and the probability to adhere on the surface of a 
liquid crystal panel becomes high. This has a possibility of causing degradation of drawing grace. 
[0051] 
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This operation gestalt has improved the configuration of an outer frame in order to remove the fault 
of such conventional structure, namely, the both ends from the center of the side attachment wall of 
for example, the lower side where an outer frame receives a cooling wind the place where the side 
attachment wall is classified on all sides — going ~ the inclination of the ** style « forming — with - 
-**** — the style of the cooling wind of ** is carried out to the side attachment wall of the left part 
which follows the both ends of the side attachment wall of the lower side along the inclination of the 
** style, and the right-hand side. 
[0052] 

Drawing 23 shows one example of this operation gestalt. It attached, the through tubes 2 IT, 2 IT, and 
21M of business were made into three pieces, and this example has excluded the excessive through 
tube which was prepared in the outer frame 2 and which had been prepared in the conventional outer 
frame configuration. This excluded part is made into C side configuration to the direction of the ** 
style, and it is made into a three point suspension in the case of outer frame immobilization. 
Although the purpose of using the excessive through tube (for example, through tubes 2 IB and 2 IB 
of drawing 22 ) prepared in the configuration of the conventional outer frame 2 is because it enables 
it four point support or to correspond in the case of outer frame immobilization, since a field is 
decided also by the three point suspension using through tubes 2 IT, 2 IT, and 21M in fact, it can be 
said to be enough [ this configuration ]. By considering as the configuration of drawing 23 , a 
cooling wind will not be rebounded by side-attachment-wall 23B of the lower side. On the contrary, 
it is possible for a cooling wind to be led to side-attachment- wall 23B of left part and the right-hand 
side along C side, and to cool a liquid crystal panel effectively. In addition, whenever [ C face angle / 
which was formed in the external surface of side-attachment-wall 23B ] is made into 80 or less 
degrees. 
[0053] 

Drawing 24 is the mimetic diagram having shown the numerical range of the configuration of the 
example shown in drawing 23 . Whenever [ C face angle / which was formed in the external surface 
of side-attachment- wall 23B ] is made into 80 or less degrees. The area makes the side face B with 
80 inclinations or more in side-attachment- wall 23B of an outer frame 2 25% or less of the outer 
frame cross section A. When whenever [ C face angle ] is temporarily made into 80 degrees or more, 
the rebound phenomenon of the cooling style cannot be controlled. Moreover, even if it makes it the 
heat dissipation effectiveness, it decreases bordering on 80 degrees. Moreover, also when area of the 
side face B of 80 degrees or more is made into 25% or more of the outer frame projection cross 
section A to the direction of the ** style, sufficient cooling facilitatory effect cannot be acquired. 
[0054] 

The example of drawing 25 makes the external surface of side-attachment-wall 23B located the 
lower side of an outer frame 2 a Rth page configuration. By considering as a Rth page configuration, 
the cooling wind rebounded on an outer frame side face is lost, and the cooling wind which results in 
an outer frame is led to the left part and the right-hand side of an outer frame 2 effectively [ there is 
no failure at the Rth page and ]. The example of drawing 26 has formed the fin 25 for cooling in the 
external surface of side-attachment- wall 23B located the lower side of an outer frame 2. Between 
each fin 25, it is made into C side configuration (or Rth page configuration) to the direction of the ** 
— styleHFhe rebound-phenomenon of the cooling style isiost by making it the configuration of this^ 
example, and the cooling wind which resulted in the outer frame does not have a failure at C side or 
the Rth page, and is led to the left part and the right-hand side of an outer frame 2. Thereby, the heat 
dissipation effectiveness of a fin 25 can be heightened. The example of drawing 27 makes the 
external surface of side-attachment- wall 23 B of the lower side C side configuration, and is installing 
C side configuration to near the through tube 21M which remain further. Thereby, adjacent C side 
considers as the configuration which constitutes a vertical angle. The example of drawing 28 is the 
external surface of side-attachment- wall 23B located the lower side of a septum 2, and is a 
configuration which adjacent C side or the Rth page joins through a curved surface. The cooling 
wind rebounded by the appearance of side-attachment-wall 23B is lost by this, and it is smoothly led 
to the right-and-left both sides of an outer frame 2. 
[0055] 

In each example shown in drawing 28 from drawing 23 , when thermometry evaluation was carried 
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out, compared with elegance, about 3% of temperature reduction effectiveness has been checked 

conventionally which was shown in drawing 22 </A> . 

[0056] 

[The fifth operation gestalt] 

Drawing 29 is a reference drawing used for the background briefing of the fifth operation gestalt, 
and expresses the conventional structure. A liquid crystal panel 1 is contained by the outer frame 2 
so that it may illustrate. A match plate 3 is attached in the appearance which laps with a liquid crystal 
panel 1 at an outer frame 2. The flexible cable 130 for an electrical signal input is extended from the 
liquid crystal panel 1 . An outer frame 2 is in the condition which contained the liquid crystal panel 1 , 
and is attached in the tie-down plate 6 fixed to prism 226. A screw is specifically inserted in the 
through tubes 21 T, 21 T, 21B, and 2 IB for anchoring prepared in the four corners of an outer frame 
2, and it fixes to a tie-down plate 6 firmly. Although it is the four point support which used the 
through tube of four corners in the example of illustration, it may consider as the three point 
suspension using through tube 21M located in the upper through tubes 2 IT and 2 IT and the lower 
center depending on the case. It is selectable either. 
[0057] 

In the outer frame 2 for liquid crystal panel immobilization, the method of missing heat is in the tie- 
down plate 6 for fixing an outer frame 2 as one means which heightens the cooling effect. It is 
because the temperature of a tie-down plate 6 is generally lower than the temperature of the liquid 
crystal panel 1 which is a heat source. However, with the mounting gestalt of the conventional liquid 
crystal panel, in addition to the match plate 3 arranged to the incidence side, it does not illustrate, but 
the match plate is attached also in the outgoing radiation side. Usually the match plate by the side of 
this outgoing radiation is allotted between a tie-down plate 6 and the base 27 of an outer frame 2. If 
the match plate by the side of outgoing radiation is attached, touch- area 27F of an outer frame 2 and 
a tie-down plate 6 are not fully securable. In the example of illustration, contact partial (shading 
section) 27F are restricted around each through tubes 2 IT, 2 IB, and 21M. Moreover, when the 
match plate by the side of outgoing radiation was inserted between the outer frame 2 and the tie- 
down plate 6, it became the temperature resistance in the case of heat exchange, and the cooling 
engine performance was spoiled. Moreover, even when not using the match plate by the side of 
outgoing radiation like illustration, the configuration of the base 27 of the conventional outer frame 2 
is still inadequate, when the design which considered the heat exchange to a tie-down plate 6 is not 
carried out but the cooling effect is heightened. 
[0058] 

Drawing 30 is the typical decomposition perspective view showing one example of this operation 
gestalt. The outer frame 2 has clamp-face 27F for external anchoring along the base parallel to the 
flat-surface section of the contained liquid crystal panel 1 . External stripping by heat conduction of 
the heat with which the touch area with a tie-down plate 6 occupied 25% or more of the total area of 
base, and the liquid crystal panel 1 was covered with these clamp-face 27F is promoted. In order to 
make an understanding easy by a diagram, the contact part of clamp-face 27F is expressed with 
shading. 
[0059] 

the manufacture process of a liquid crystal projector — setting— the outer frame 2 for liquid crystal 
panel maintenance - the business by the side of the body — a tie-down plate 6 and field contact are 
fixed. In the outer frame 2 for liquid crystal panel immobilization, as for this example, the 
configuration of an outer frame 2 is designed so that the touch area between the base of an outer 
frame 2 and the front face of a tie-down plate 6 may occupy 25% or more to the area of base of an 
outer frame 2. In addition, it is more desirable if it carries out to 100% or more of the area of base to 
which a touch area will be restricted according to the appearance of an outer frame 2 if allowed 
dimensionally. Since heat conduction between an outer frame 2 and a tie-down plate 6 falls 
bordering on 25% of touch areas, in order to secure sufficient heat dissipation effectiveness practical, 
it is suitable to make a touch area into 25% or more. By adopting this operation gestalt, a 
manufacturing cost and a manufacture process become possible [ the former and promoting the heat 
exchange between the outer frame 2 for liquid crystal panel maintenance, and the outer frame tie- 
down plate 6, without changing ], and can heighten the cooling effect of a liquid crystal panel 1. The 
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relation of the outer frame projection cross section A and the contact surface B which were explained 

above is shown in drawing 3 1 . 

[0060] 

Drawing 32 is the typical decomposition perspective view showing other examples of this operation 
gestalt As for this example, the thermally conductive sheet 28 is inserted between the outer frame 2 
and the tie-down plate 6. That is, the heat-conduction sheet 28 is put between an outer frame 2 and a 
tie-down plate 6, and the touch area of an outer frame 2 and the heat-conduction sheet 28 is made to 
become 25% or more to an outer frame area of base. As a heat-conduction sheet 28, the high 
temperature conduction silicon rubber sheet of Shin-Etsu Chemical Co., Ltd., Dow Corning Toray 
Silicone's, Inc. silicone for heat dissipation, the PGS graphite sheet of Matsushita Electronic parts, 
etc. can be used, for example. Especially the heat dissipation sheet that mixed the carbon nanotube 
has high thermal conductivity, and it is effective. It becomes possible to promote the heat exchange 
of the outer frame for liquid crystal panel maintenance, and an outer frame tie-down plate through a 
heat-conduction sheet, and the cooling effect of a liquid crystal panel can be heightened. 
Incidentally, as a result of carrying out thermometry evaluation, compared with the example of a 
comparison shown in drawing 29 , about 3% of temperature reduction effectiveness was checked. 
The temperature of this example is 48.4 degrees C to the temperature of the elegance for a 
comparison being 50 degrees C. 
[0061] 

[The sixth operation gestalt] 

In order to clarify the background of the sixth operation gestalt, the mounting gestalt of the 
conventional liquid crystal display is mentioned to drawing 33 as reference. The liquid crystal 
display consists of an outer frame 2 and a liquid crystal panel 1 which contains this. Both of each 
other are being fixed with ultraviolet-rays hardening resin 29. A liquid crystal panel 1 has the flat 
rectangle configuration which consists of an edge surface part which surrounds the flat-surface 
section and this containing the effective viewing area 104 which constitutes the plane of incidence 
and the outgoing radiation side of light which are irradiated from the outside, and specifies an 
appearance, and functions as a light valve which modulates and carries out outgoing radiation of the 
light which carried out incidence to the effective viewing area 104. An outer frame 2 has a frame 
configuration used as the side attachment walls 23S and 23B surrounding the edge surface part of a 
liquid crystal panel 1, receives the cooling wind ventilated from the outside toward the external 
surface of side-attachment-wall 23B, and cools the liquid crystal panel 1 which carries out a 
temperature up by the exposure of light. The through tubes 21T and 21 B for liquid crystal display 
unit anchoring are formed in the four corners of an outer frame 2. Here, among the conventional 
outer frames 2, the form configuration had allotted the clearance (air space) equally along with the 
periphery section of a liquid crystal panel 1 in order to prepare the path clearance at the time of 
containing a liquid crystal panel 1 to an outer frame 2. However, in this configuration, if it says from 
a viewpoint of the heat dissipation effectiveness, since the layer of air is in the periphery of a liquid 
crystal panel 1, temperature cannot be easily transmitted from the end face of a liquid crystal panel 1 
to the side attachment wall of an outer frame 2, and it must be said that a cooling engine- 
performance top has a problem. 
[0062] 

Drawing 34 shows one example of this operation gestalt. Eccentricity of the form is relatively carried 
out to the appearance of a liquid crystal panel 1 among the outer frames 2 which contain a liquid 
crystal panel 1 so that it may illustrate. Consequently, at least, one side of the edge surface part of a 
liquid crystal panel 1 approaches with one side of the corresponding side attachment wall of an outer 
frame 2, and external stripping by heat conduction of the heat collected on the liquid crystal panel 1 
is promoted. In this example, the edge surface part where a liquid crystal panel 1 corresponds 
approaches and touches to side-attachment- wall 23B located side-attachment-wall 23 S located in the 
right-hand side of an outer frame 2, and the lower side. By this contact, the heat collected on the 
liquid crystal panel radiates heat to an outer frame 2 side. By this example, it is especially based on 
the form among outer frames 2, and to this, the appearance of a liquid crystal panel 1 carries out 
eccentricity in the predetermined direction, and is allotted to it. The way things stand, the effective 
viewing area 104 of a liquid crystal panel 1 has shifted from the mid gear with eccentricity. In order 
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to offset this, the effective viewing area 104 of a liquid crystal panel 1 is beforehand arranged off 
center by hard flow to the appearance of a liquid crystal panel 1 . This off-center arrangement is made 
in the manufacture phase of a liquid crystal panel 1 . 
[0063] 

Drawing 35 shows other examples of this operation gestalt. On the basis of the appearance of a 
liquid crystal panel 1, to this, a form carries out eccentricity of this example, and it is allotted to the 
example and reverse which were shown in drawing 34 among outer frames 2. Consequently, the 
liquid crystal panel 1 touches side-attachment-wall 23B located side-attachment-wall 23 S located in 
the right-hand side of an outer frame 2, and the lower side. In case of as it is, an outer frame 2 will 
incline and it will be attached in a projector body. Then, the through tubes 21T, 21B, and 21M which 
specify the attaching position of the outer frame 2 to a projector body beforehand are adjusted so that 
the deviation of an outer frame 2 may be offset. 
[0064] 

Drawing 36 expresses typically the relation of the eccentricity, and the outer frame / liquid crystal 
panel clearance in each example. This operation gestalt carries out eccentricity of the form core 
relatively to the appearance core of a liquid crystal panel 1 among the side attachment walls which 
fix an outer frame 2, and fixes the edge surface part of a liquid crystal panel 1, and the side 
attachment wall of an outer frame 2 by field contact. The backlash of a liquid crystal panel 1 and an 
outer frame 2 is abolished using ultraviolet curing mold resin 29 as the fixed approach. Generally, in 
case a liquid crystal panel 1 and an outer frame 2 are fixed, the clearance between the facility top 
liquid crystal panel 1 and an outer frame 2 is needed. Since it is possible to prepare the path 
clearance at the time of putting in a liquid crystal panel 1 in the left part of an outer frame 2 in the 
case of this operation gestalt, mounting of a liquid crystal display unit is possible especially 
satisfactory on a manufacture process. 
[0065] 

Drawing 37 is the geometric mimetic diagram showing the relative physical relationship of a liquid 
crystal panel and an outer frame. By a diagram, the gap dimension of an outer frame and a liquid 
crystal panel is set to A, and eccentricity is set to B. It sees geometrically, and it is set to B=A/2 
when an outer frame touches a liquid crystal panel. When the liquid crystal panel and the outer frame 
are separated, it is B<A/2. When a liquid crystal panel and an outer frame interfere, it is B>A/2. 
Therefore, eccentricity B of this operation gestalt is made below into one half of the gap dimension a 
of an outer frame and a liquid crystal panel. 
[0066] 

Drawing 38 expresses typically the range of the desirable touch area in this operation gestalt. In this 
example, the end face of a liquid crystal panel 1 touches right-hand-side side-attachment-wall 23 S 
and lower side side-attachment-wall 23B of an outer frame 2 with eccentricity. As for the touch area 
of a liquid crystal panel 1 and an outer frame 2, it is desirable to exceed 10% of the whole surface 
product of the edge surface part of a liquid crystal panel 1. If a touch area becomes 10% or less, the 
heat dissipation effectiveness is not different from the former, and the cooling effect of a liquid 
crystal panel 1 cannot be expected. Thus, since the liquid crystal panel 1 and the outer frame 2 are 
carrying out field contact of this operation gestalt, heat exchange can be urged conventionally and 
improvement in the heat dissipation effectiveness is expected. Although a **** operation gestalt 
carries out eccentricity of the liquid crystal panel 1 to an outer frame 2 relatively, the effective 
viewing area 104 of a liquid crystal panel 1 is considered so that it may be in agreement with the 
core by the side of a projector body. It is possible to raise the cooling engine performance by this, 
without changing the optical system of a projector. 
[0067] 

Drawing 39 shows another example of this operation gestalt. Roll-off (notch) 23 A which misses the 
corner of the appearance of a liquid crystal panel 1 is formed in the formal corner among outer 
frames 2. By preparing this notch 23 A, the field contact precision of a liquid crystal panel 1 and an 
outer frame 2 can be improved. In addition, if, as for the recess configuration of notch 23A, one 
corner of the appearance of a liquid crystal panel 1 and one comer of the inside form of an outer 
frame 2 do not contact, it is good, and a configuration is not asked. 
[0068] 
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Drawing 40 shows still more nearly another example of this operation gestalt. After fixing a liquid 
crystal panel 1 and an outer frame 2 with ultraviolet curing mold resin 29, the clearance produced 
between side-attachment-wall 23 S located in the left part of an outer frame 2 and the edge surface 
part by the side of the left part of a liquid crystal panel 1 is made to fill up with thermally conductive 
silicone resin 29H, and the layer of the air which exists in a clearance is buried. It was filled up with 
the silicone resin which has high thermal conductivity also to the left part to which the outer frame 2 
has not considered field contact as a liquid crystal panel 1, and the heat dissipation effectiveness 
higher than before has been acquired. 
[0069] 

Thermometry evaluation of a liquid crystal panel was carried out per [ concerning this operation 
gestalt ] each example. Consequently, about 3% of temperature reduction was checked by carrying 
out eccentricity of the outer frame to a liquid crystal panel relatively compared with elegance 
conventionally. The product of this operation gestalt stopped at 48.4 degrees C to the temperature 
rise of elegance being 50 degrees C conventionally used as the candidate for a comparison. 
[0070] 

[The seventh operation gestalt] 

Although the high cooling engine performance is mentioned as one of the fundamentality ability 
required for a liquid crystal display, recent years come and considering the application to a projector 
etc. the design of a metal outer frame etc. is also carried out, it can be said that a mounting gestalt is 
inadequate, without still changing from the former when asking for the high cooling engine 
performance, the mounting gestalt of the liquid crystal panel used for the conventional projector etc. 
-- the surface color of an outer frame - Isshiki - it is — all-out - melanism — they are a processing 
side or a metal side, melanism — in the case of a processing side, since the rate of a light reflex is 
low, light energy absorption becomes remarkable on the incident light side of an outer frame, and a 
side face, and it leads to the temperature rise of a liquid crystal panel. The temperature rise of a 
liquid crystal panel leads to the fall of an optical property, or the formation of a short life and 
malfunction of a liquid crystal drive circuit, and has been the technical problem which should be 
improved. 
[0071] 

On the contrary, although the outer frame surface color does not carry out just a temperature rise in 
the case of the high color of rates of a light reflex, such as a metal color, the stray light arises by 
unnecessary reflection (scattered reflection) of the light in the outgoing radiation light side of an 
outer frame, and an inside, and image quality degradation of a lump [ reflect ] etc. poses a problem. 
Drawing 41 is the mimetic diagram showing a reflect lump. The reflect lump of a stray light reason 
on the screen on which it was projected on the screen 228 has arisen from the liquid crystal display 
projector 200 so that it may illustrate. This stray light originates in unnecessary reflection of the 
liquid crystal display unit included in the liquid crystal display projector 200. The polarizing plate 7, 
the match plate 3, the liquid crystal panel 1, and the outer frame 2 have piled up the liquid crystal 
display unit in order towards the outgoing radiation side near a projector lens 227 from the incidence 
side near the light source so that it may illustrate. A part of incident light which passed the effective 
viewing area 104 of a liquid crystal panel 1 turns into an eclipse and the stray light by end-face 27in 
outgoing radiation side E of an outer frame 2, and it produces a reflect lump on a screen 228. This 
reflect lump spoils image quality remarkably. If the whole surface of an outer frame 2 presents a 
metal color, unnecessary reflection will be increased and reflected and will cause an increment in a 
lump. 
[0072] 

Drawing 42 expresses one example of this operation gestalt, (A) is the perspective view of the outer 
frame seen from the incidence side, and (B) is the perspective view of the outer frame seen from the 
outgoing radiation side. In drawing, a shading part expresses the Takamitsu reflector and the low 
light reflex side is expressed except the shading part. As for this operation gestalt, the surface color 
of an outer frame is divided into the two color at least. The incident light side external surface and 
side face of an outer frame are made into a color with the high rate of a light reflex, and the outgoing 
radiation light side external surface and inside of an outer frame are made into the color with the low 
rate of a light reflex. Thereby, while being able to prevent the scattered reflection of light by the 
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outgoing radiation light side and the inside, it becomes possible to prevent the temperature rise by 
absorption of light energy on an incident light side and a side face. 70% or more of the rate of a light 
reflex of the incident light side external surface of an outer frame and a side face is desirable. When 
it is temporarily made to 70% or less, it is difficult to reduce light energy absorption, and it has a 
possibility of causing the poor image quality by the temperature rise. In addition, some methods of 
obtaining the surface color of 70% or more of rates of a light reflex are mentioned. For example, a 
high reflective surface of metal can be used as it is. Or plating processing of aluminum, silver, etc. 
may be performed. For example, when forming silver by sputtering, the thickness of 50nm or more 
is required, and it is good to consider as the thickness of lOOOnm or more desirably. Charges of a 
high reflector, such as titanium oxide, may be painted. Or a high reflective film etc. may be pasted 
together. On the other hand, 30% or less of the rate of a light reflex of outside outgoing radiation 
light side external surface and an inside is desirable. When it is temporarily made to 30% or more, it 
is difficult to reduce the reflected light and it causes image quality degradation by the reflected light. 
In addition, some means are mentioned as the surface treatment approach of stopping the rate of a 
light reflex to 30% or less. For example, a low reflective surface of metal can be used as it is. Or 
chemical preparation, such as alumite, may be performed. Furthermore, the black using an acrylic 
ingredient etc. or gray paint is mentioned. Plating processing of chromium etc. is also useful. 
Furthermore, the film of black or gray may be pasted together. If the above arts are used, it is cheap 
in cost and it is possible to obtain a product. In addition, the surface roughness of an outer frame can 
be set up suitably. 
[0073] 

[The eighth operation gestalt] 

A liquid crystal display contains a liquid crystal panel to an outer frame fundamentally, and has 
structure which piled up the match plate. The match plate located in an incidence side shades except 
the effective viewing area of a liquid crystal panel, and it is installed in order to prevent image 
quality degradation by optical leak etc. However, since it is extensively covered in respect of the 
metal, the conventional match plates are the rear face of a match plate, and the inner skin of the 
aperture corresponding to an effective viewing area, unnecessary reflection of light arose and image 
quality degradation by reflect lump has generated them. Moreover, the temperature rise by the light 
energy absorption by the match plate led also to the temperature rise of a liquid crystal panel, and 
has caused degradation of an optical property. 
[0074] 

Drawing 43 is the mimetic diagram having shown the reflect lump. The reflect lump which 
originates in unnecessary reflection on the screen projected on the screen 228 by the liquid crystal 
display projector 200 has appeared. This reflect lump originates in the stray light kicked by the inner 
skin 31 of the match plate 3 located in an incidence side. A part passes the effective viewing area 
104 and the light kicked by the inner skin 31 which specifies the window part of a match plate 3 
among incident light is projected on a screen 228 with a projector lens 227. This serves as a reflect 
lump, appears and causes image quality degradation. 
[0075] 

Drawing 44 expresses one example of this operation gestalt, (A) is the perspective view seen from 
=4he front face o£a match-plate, and (B) is the perspective view similarly seen from the rear face of a 
match plate. The surface color of a match plate 3 is divided into the two color at least so that it may 
illustrate. The side front of a match plate 3 serves as the Takamitsu reflecting surface 32. The 
background of a match plate 3 serves as the low light reflex side 33. Moreover, the inner skin 31 
surrounding the aperture which carries out opening is also a low reflector in the center of a match 
plate 3, the scattered reflection of light was prevented and the reflect lump etc. is controlled. 
Moreover, incident light was reflected by having made the side front into the Takamitsu reflecting 
surface 32, and the temperature rise of a liquid crystal panel is controlled by preventing absorption of 
light energy. 30% or less of the rate of a light reflex of a match-plate rear face and window part inner 
skin is desirable. When it considers as 30% or more temporarily, it is difficult to reduce a reflect 
lump and it has a possibility of causing image quality degradation by the reflected light. In addition, 
the following are mentioned as the technique of stopping the rate of a light reflex to 30% or less. For 
example, a low reflective surface of metal can be used as it is. Or chemical preparation, such as 
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alumite, may be performed. Or the black paint or gray paint using an acrylic ingredient etc. may be 
performed. Plating processing of chromium etc. is also effective. Furthermore, the film of black or 
gray may be pasted together in the predetermined part of a match plate. On the other hand, 70% or 
more of the rate of a light reflex on the front face of a match plate is desirable. When it is 
temporarily made to 70% or less, it is difficult to reduce light energy absorption, and it may cause 
the poor image quality by the temperature rise of a liquid crystal panel. In addition, various things 
are mentioned as the technique of obtaining 70% or more of rates of a light reflex. For example, a 
high reflective surface of metal may be used as it is. Plating processing of aluminum, silver, etc. is 
mentioned. About silver, it can replace with plating and membranes can also be formed by 
sputtering. In silver sputtering, thickness 50nm or more is required, and is lOOOnm or more 
desirably. Depending on the case, charges of a high reflector, such as titanium oxide, may be 
painted. Furthermore, it is also useful to paste a high reflective film together. If such an art is used, it 
is cheap in cost and it is possible to manufacture a product. In addition, the surface roughness of a 
match plate can be set up appropriately. 
[0076] 

As for a match plate, it is desirable that it is made from an aluminium alloy or a Magnesium alloy. 
Since it not only can reduce the poor image quality by the temperature rise of the liquid crystal panel 
mentioned above by using a thermally conductive good ingredient like an aluminium alloy or a 
Magnesium alloy, but becomes possible to promote the heat exchange of a liquid crystal panel and a 
match plate, an improvement of the heat dissipation effectiveness is also expectable. In addition, 
generally it is known that the painted surface of thermal emissivity is higher than a metal side. 
Emissivity is 0.8-0.9 in 0.04 to 0.06, and a painted surface in respect of a metal. For this reason, by 
considering surface treatment of the rear face of a match plate as paint, while reducing a reflect 
lump, the heat dissipation effectiveness in a rear face is acquired. 
[0077] 

[The ninth operation gestalt] 

Although the liquid crystal display unit has acquired the heat dissipation effectiveness by applying a 
fan's wind, with the conventional mounting gestalt, it is not set up so that a cooling wind may be 
efficiently led to a liquid crystal display unit. For the reason, a fan's blast weight must be increased 
and a fan's noise poses a problem. This operation gestalt is devised in order to solve such a trouble. 
In order to clarify the background of this operation gestalt, the conventional mounting gestalt is 
shown in drawing 45 as reference. To illustrate, the cooling effect is not taken into consideration and 
the match plate 3 by the side of incidence cannot expect a heat dissipation operation, although 
installed that it should shade except the effective viewing area of a liquid crystal panel 1. The liquid 
crystal panel 1 contained by the outer frame 2 has acquired the cooling effect in response to a fan's 
wind supplied from the side face of an outer frame 2. Although the effective heat dissipation 
effectiveness can be acquired by leading a cooling wind to the front face of the liquid crystal panel 1 
which is a heat source at this time, the structure of the ** style is not taken into consideration, and 
the conventional match plate 3 cannot expect the high heat dissipation effectiveness. 
[0078] 

Drawing 46 is the mimetic diagram showing one example of this operation gestalt. In this example, 
— the baffle plate-3 5 is installed in one side of a match plate 3. After this baffle plate 35 forms a match 
plate 3 by press working of sheet metal, it is formed of a diaphragm, the travelling direction of the 
cooling style [ a baffle plate 35 ] - receiving « the include angle of five - 90 degrees - with - **** 
~ it is installed. A cooling wind does not flow that it is less than 5 times to the front face of a liquid 
crystal panel 1. It will become the hindrance rather of the cooling style with it being 90 degrees or 
more, and a temperature rise will be caused. The effectiveness of the * * style is acquired most 
efficiently [ the range of five - 90 degrees ]. The heat dissipation effectiveness is acquired without 
this example changing most manufacture processes of the manufacturing cost of a match plate 3, and 
a liquid crystal panel 1 . 
[0079] 

Drawin g 47 expresses other examples. After this example forms a match plate 3 by press working of 
sheet metal, the baffle plate 35 is formed of bending. Since a baffle plate 35 is formed not of 
spinning but of simple bending like a previous example, although it is advantageous in cost, the 
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engine performance of the ** style is a little inferior. 
[0080] 

The example of drawing 48 is installed so that a baffle plate 35 may exceed the dimension of a 
match plate 3. It becomes possible to lead more cooling winds to the front face of a liquid crystal 
panel 1 by installing a baffle plate 35 so that the appearance of a match plate 3 may be exceeded like 
eaves. 
[0081] 

As for the example of drawing 49 , the tip of a baffle plate 35 is turned up. Thus, by turning up the 
point of a baffle plate 35, a cooling wind can be smoothly led to liquid crystal panel 1 front face, 
without causing a turbulent flow. Moreover, the cooling wind which flows in the direction of an 
incident light side in the clinch section of a baffle plate 35 can cool the polarizing plate arranged at 
an incidence side. 
[0082] 

The baffle plate 35 is formed in the entrance side and outlet side of the cooling style [ the example of 
drawing 50 ], respectively. Thus, it is possible for a cooling wind to flow out promptly, after passing 
through the front face of a liquid crystal panel 1, and to acquire the higher effectiveness of the ** 
style by forming a baffle plate 35 the surface and the lower side of a match plate, respectively. 
[0083] 

[Effect of the Invention] 

The following effectiveness can be expected, when the cooling effect increases by the thing which 
were explained above and for which the outer frame and match plate of a liquid crystal display unit 
are improved and it applies to the light valve of a projector etc. like according to this invention. 
Since the part and fan capacity for the cooling effect to have increased first can be reduced, silence 
improves. Since fan capacity can be reduced, power consumption can also be reduced. Since fan 
capacity can be reduced, the miniaturization of a projector is also possible. By reduction-izing skin 
temperature of the glass substrate of a liquid crystal panel, reinforcement is expectable. Image 
quality is improved by reduction of the skin temperature of a glass substrate. Since the heat 
dissipation nature of a glass substrate improves, a life is not shortened even if it makes it high 
brightness. Since the heat dissipation nature of a glass substrate improves, the miniaturization of a 
substrate is attained, circumference components are also miniaturized and, finally a miniaturization 
and low-cost-izing of a projector are attained. It is altogether obtained from the first operation gestalt 
in common, applying [ of a more than ] it to the ninth operation gestalt. 
[0084] 

Since the effectiveness of the first operation gestalt [ especially ] of the ** style improves in addition 
to the above-mentioned effectiveness, dust stops being able to adhere to the glass substrate of a 
liquid crystal panel easily. Since the effectiveness of the second operation gestalt of the ** style 
improves, dust stops being able to adhere to a glass substrate easily. Since the effectiveness of the 
fourth operation gestalt of the ** style improves, dust stops being able to adhere to a glass substrate 
easily. In addition to the general effectiveness mentioned above, a **** 7 operation gestalt prevents 
the reflect lump by the scattered reflection of light etc., and effectiveness is in improvement in image 
quality. The eighth operation gestalt can control image quality degradation of the lump [ reflect ] by 
— ^—scattered reflection prevention of light etcrsimilarlyrMoreoverrthe path clearance management ^ ^ 
between the window part of a match plate and the effective viewing area of a liquid crystal panel is 
eased in an assembly phase, and it leads to improvement in the yield. Since the effectiveness of the 
** style increases, the ninth operation gestalt can mitigate the adhesion of dust and dust to the front 
face of a liquid crystal panel. 
[Brief Description of the Drawings] 

[Drawing 1] It is the typical perspective view showing the liquid crystal panel used as the main 
components of the liquid crystal display concerning this invention. 

[Drawing 2] It is the block diagram showing the whole projector configuration concerning this 
invention. 

[Drawing 3] It is the mimetic diagram showing the cooling structure over the liquid crystal display 
unit of the projector concerning this invention. 

[Drawing 4] It is the decomposition perspective view of the liquid crystal display concerning this 
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invention. 

[Drawing 5] It is the sectional view of the liquid crystal display concerning this invention. 
[Drawing 6] It is the mimetic diagram showing the example of reference. 

[Drawing 7] It is the perspective view showing the example concerning the first operation gestalt of 
this invention. 

[Drawing 8] It is the perspective view showing the example of the first operation gestalt of this 
invention. 

[Drawing 9] It is the perspective view showing the example of the first operation gestalt of this 
invention. 

[Drawing 10] It is the perspective view showing the example of the first operation gestalt of this 
invention. 

[Drawing 11] It is the perspective view showing the example of the first operation gestalt of this 
invention. 

[Drawing 12] It is the perspective view showing the example of the first operation gestalt of this 
invention. 

[Drawing 13] It is the perspective view showing the example of the first operation gestalt of this 
invention. 

[Drawing 14] It is the perspective view showing the example of the first operation gestalt of this 
invention. 

[Drawing 15] It is the perspective view showing the example of the second operation gestalt of this 
invention. 

[Drawing 16] It is the perspective view showing the example of the second operation gestalt of this 
invention. 

[Drawing 17] It is the perspective view showing the example of the second operation gestalt of this 
invention. 

[Drawing 18] It is the perspective view showing the example of the second operation gestalt of this 
invention. 

[Drawing 19] It is the perspective view showing the example of the second operation gestalt of this 
invention. 

[Drawing 20] It is the perspective view and top view showing the example of the third operation 
gestalt of this invention. 

[Drawing 21] It is the perspective view showing the example of the third operation gestalt of this 
invention. 

[Drawing 22] It is the perspective view showing the example of reference. 

[Drawing 23] It is the perspective view showing the example of the fourth operation gestalt of this 
invention. 

[Drawing 24] It is the perspective view showing the example of the fourth operation gestalt of this 
invention. 

[Drawing 25] It is the perspective view showing the example of the fourth operation gestalt of this 
invention. 

[Drawing 26] It is the perspective view showing the example of the fourth operation gestalt of this 
_ invention. — ----- — • 

[Drawing 27] It is the perspective view showing the example of the fourth operation gestalt of this 
invention. 

[Drawing 28 ] It is the perspective view showing the example of the fourth operation gestalt of this 
invention. 

[Drawing 29] It is the decomposition perspective view showing the example of reference. 
[Drawing 30] It is the perspective view showing the example of the fifth operation gestalt of this 
invention. 

[Drawing 31] It is the perspective view showing the example of the fifth operation gestalt of this 
invention. 

[Drawing 32] It is the decomposition perspective view showing the example of the fifth operation 
gestalt of this invention. 

[Drawing 33] It is the top view showing the example of reference. 
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[Drawing 34] It is the top view showing the example of the sixth operation gestalt of this invention. 
[Drawing 35] It is the top view showing the example of the sixth operation gestalt of this invention. 
[Drawing 36] It is the top view showing the example of the sixth operation gestalt of this invention. 
[Drawing 37] It is the mimetic diagram showing the example of the sixth operation gestalt of this 
invention. 

[Drawing 38] It is the top view showing the example of the sixth operation gestalt of this invention. 
[Drawing 39] It is the top view showing the example of the sixth operation gestalt of this invention. 
[Drawing 40] It is the top view showing the example of the sixth operation gestalt of this invention. 
[Drawing 41] It is the mimetic diagram showing the example of reference. 

[Drawing 42] It is the perspective view showing the example of the seventh operation gestalt of this 
invention. 

[Drawing 43] It is the mimetic diagram showing the example of reference. 

[Drawing 44] It is the perspective view showing the example of the seventh operation gestalt of this 
invention. 

[Drawing 45] It is the perspective view showing the example of reference. 

[Drawing 46] It is the perspective view showing the example of the ninth operation gestalt of this 
invention. 

[Drawing 47] It is the perspective view showing the example of the ninth operation gestalt of this 
invention. 

[Drawing 48] It is the perspective view showing the example of the ninth operation gestalt of this 
invention. 

[Drawing 49] It is the perspective view showing the example of the ninth operation gestalt of this 
invention. 

[Drawing 50] It is the perspective view showing the example of the ninth operation gestalt of this 
invention. 

[Description of Notations] 

1 [ ... A liquid crystal display, 22 / ... A cowling duct, 23 / ... A side attachment wall, 24 / ... An 
inclined plane, 25 / ... A fin, 26 / ... A slot, 28 / ... A heat-conduction sheet, 29 / ... Ultraviolet-rays 
hardening resin, 29H / ... Thermally conductive silicone resin, 35 / ... Baffle plate ] ... A liquid 
crystal panel, 2 ... An outer frame, 3 ... A match plate, 10 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from the outside, and functions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence, 
It is the liquid crystal display whose cooling of the liquid crystal panel which said outer frame has a 
frame configuration used as the side attachment wall surrounding the edge surface part of this liquid 
crystal panel, receives the cooling wind ventilated from the outside toward the external surface of 
this side attachment wall, and carries out a temperature up by the exposure of light was enabled, 
Said outer frame is a liquid crystal display characterized by forming the cowling duct which carries 
out the style of the cooling wind ventilated from the outside of ** to this liquid crystal panel 
contained inside. 
[Claim 2] 

Said outer frame is a liquid crystal display according to claim 1 characterized by classifying this side 
attachment wall on all sides, cutting partially the side attachment wall of the first side which receives 
this cooling wind, lacking it at least, and forming the inlet port of this cowling duct. 
[Claim 3] 

Said outer frame is a liquid crystal display according to claim 2 characterized by also cutting 
partially the side attachment wall of the first side which receives this cooling wind, and the side 
attachment wall of the second side which counters, lacking it at least, and forming the outlet of this 
cowling duct. 
[Claim 4] 

Said outer frame is a liquid crystal display according to claim 3 characterized by cutting extensively 
the side attachment wall of the first side and this which receive this cooling wind, and the side 
attachment wall of the second side which counters, both lacking it, and forming this cowling duct. 
[Claim 5] 

Said outer frame is a liquid crysta^display according to claim 2 characterized by having beveled the _ 
part of this left-behind side attachment wall, and preparing an inclined plane when the side 
attachment wall of the first side which receives this cooling wind is cut partially, is lacked and the 
inlet port of this cowling duct is formed. 
[Claim 6] 

Said outer frame is a liquid crystal display according to claim 5 characterized by the inclined plane 
in which the part of this left-behind side attachment wall was beveled and prepared curving. 
[Claim 7] 

Said outer frame is a liquid crystal display according to claim 1 characterized by allotting the 
attachment section in which the through tube for external anchoring was formed to the location from 
which it separated from this cowling duct. 
[Claim 8] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
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surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from the outside, and fiinctions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence, 
It is the liquid crystal display whose cooling of the liquid crystal panel which said outer frame has a 
frame configuration used as the side attachment wall surrounding the edge surface part of this liquid 
crystal panel, receives the cooling wind ventilated from the outside toward the external surface of 
this side attachment wall, and carries out a temperature up by the exposure of light was enabled, 
Said outer frame is a liquid crystal display characterized by preparing the fin for heat dissipation in 
the external surface of the side attachment wall in one side which this side attachment wall is 
classified on all sides, and receives this cooling wind. 
[Claim 9] 

Said outer frame is a liquid crystal display according to claim 8 characterized by beveling the 
external surface of a side attachment wall in which this fin was prepared, and having become an 
inclined plane. 
[Claim 10] 

Said outer frame is a liquid crystal display according to claim 9 characterized by this inclined plane 

curving. 

[Claim 11] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from the outside, and functions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence, 
It is the liquid crystal display which enabled heat dissipation of the heat which said outer frame has a 
frame configuration used as the side attachment wall surrounding the edge surface part of this liquid 
crystal panel, received the cooling wind ventilated from the outside toward the external surface of 
this side attachment wall, and was accumulated in this liquid crystal panel by the exposure of light, 
While said outer frame consists of shaping components fabricated with metal mold, forming 
irregularity in the external surface of this side attachment wall, expanding surface area and 
promoting heat dissipation, 

Said irregularity is a liquid crystal display characterized by being formed in the height direction of 
this side attachment wall, and parallel in the shape of a stripe. 
[Claim 12] 

Said irregularity is a liquid crystal display according to claim 1 1 characterized by consisting of a slot 
allotted in the shape of a stripe. 
[Claim 13] 

The slot allotted in the shape of [ said ] a stripe is a liquid crystal display according to claim 12 
characterized by a cross section having the shape of a triangle. 
[Claim 14] 

The slot allotted in the shape of [ said ] a stripe is a liquid crystal display according to claim 12 
characterized by a cross section having the shape of a square. 
[Claim 15] . . 

The slot allotted in the shape of [ said ] a stripe is a liquid crystal display according to claim 12 
characterized by a cross section having a curve configuration. 
[Claim 16] 

Said irregularity is a liquid crystal display according to claim 1 1 characterized by removing the 
thickness of this side attachment wall in the shape of a stripe, and being formed. 
[Claim 17] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from the outside, and functions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence, 
It is the liquid crystal display which enabled heat dissipation of the heat which said outer frame has a 
frame configuration used as the side attachment wall surrounding the edge surface part of this liquid 
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crystal panel, received the cooling wind ventilated from the outside toward the external surface of 
this side attachment wall, and was accumulated in this liquid crystal panel by the exposure of light, 
While said outer frame forms a fin in the external surface of this side attachment wall, expanding 
surface area and promoting heat dissipation, 

Said fin is a liquid crystal display characterized by escaping from the appearance of this outer frame 
into the part projected toward the outside, and attaching the inclination of business. 
[Claim 18] 

The liquid crystal display according to claim 17 characterized by the thing which do not contact the 
fin formed in the outer frame of other liquid crystal displays which make a right angle and adjoin, 
and for which the include angle of said inclination is set up like. 
[Claim 19] 

The include angle of said inclination is a liquid crystal display according to claim 18 characterized 
by being set up from 30 to 60 degrees focusing on 45 degrees. 
[Claim 20] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from the outside, and functions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence, 
It is the liquid crystal display which enabled heat dissipation of the heat which said outer frame has a 
frame configuration used as the side attachment wall surrounding the edge surface part of this liquid 
crystal panel, received the cooling wind ventilated from the outside toward the external surface of 
this side attachment wall, and was accumulated in this liquid crystal panel by the exposure of light, 
While said outer frame forms a fin in the external surface of this side attachment wall, expanding 
surface area and promoting heat dissipation, 

Said fin escapes from the appearance of this outer frame into the part projected toward the outside, 
and the notch of business is attached, 

Said notch is a liquid crystal display characterized by being formed so that it may become intricate 
with the notch of the fin formed in the outer frame of other liquid crystal displays which make a right 
angle and adjoin. 
[Claim 21] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from the outside, and fiinctions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence, 
It is the liquid crystal display whose cooling of the liquid crystal panel which said outer frame has a 
frame configuration used as the side attachment wall surrounding the edge surface part of this liquid 
crystal panel, receives the cooling wind ventilated from the outside toward the external surface of 
this side attachment wall, and carries out a temperature up by the exposure of light was enabled, 
This side attachment wall is classified on all sides, and said outer frame forms the inclination of the 
** style toward both ends from the center of the side attachment wall of the first side which receives 
this cooling wind, 

with --****-- the liquid crystal display characterized by carrying out the style of this cooling wind 
of ** to the side attachment wall of the second side and the third side which follows the both ends of 
the side attachment wall of the first side along this inclination of the ** style. 
[Claim 22] 

Said inclination of the ** style is a liquid crystal display according to claim 21 characterized by 
consisting of a C side of the shape of a taper linearly formed toward both ends from the center of the 
side attachment wall of the first side. 
[Claim 23] 

Said inclination of the ** style is a liquid crystal display according to claim 21 characterized by 
consisting of the Rth page of the shape of a taper formed rounded toward both ends from the center 
of the side attachment wall of the first side. 
[Claim 24] 
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Said inclination of the ** style is a liquid crystal display according to claim 21 characterized by 
leaning at the include angle of 80 or less degrees to the side attachment wall of the second side and 
the third side which intersects perpendicularly with the side attachment wall of the first side. 
[Claim 25] 

Said inclination of the ** style is a liquid crystal display according to claim 21 characterized by 
being formed in the part exceeding 75% of the whole surface product of the side attachment wall of 
the first side. 
[Claim 26] 

Said outer frame is a liquid crystal display according to claim 21 characterized by forming the fin for 
heat dissipation along this inclination of the ** style to the side attachment wall of the first side 
which receives this cooling wind. 
[Claim 27] 

Said inclination of the ** style formed toward both ends from the center of the side attachment wall 
of the first side is a liquid crystal display according to claim 21 characterized by making the 
intersection vertical angle in the center. 
[Claim 28] 

Said inclination of the ** style formed toward both ends from the center of the side attachment wall 
of the first side is a liquid crystal display according to claim 21 characterized by connecting curving 
mutually in the center and making the **** top face. 
[Claim 29] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from the outside, and fiinctions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence, 
It is the liquid crystal display whose cooling of the liquid crystal panel which said outer frame has a 
frame configuration used as the side attachment wall surrounding the edge surface part of this liquid 
crystal panel, receives the cooling wind ventilated from the outside toward the external surface of 
this side attachment wall, and carries out a temperature up by the exposure of light was enabled, 
Said outer frame has a clamp face for external anchoring along a base parallel to the flat-surface 
section of the contained liquid crystal panel, 

Said clamp face is a liquid crystal display characterized by a touch area with the exterior promoting 
external stripping by heat conduction of the heat with which occupied 25% or more of the total area 
of base, and the liquid crystal panel was covered. 
[Claim 30] 

Said attachment base is a liquid crystal display according to claim 29 characterized by being attached 
in an external member through a thermally conductive sheet. 
[Claim 31] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
which specifies the appearance surrounding the flat-surface section and this containing the effective 
viewing ar ea _w hich constitutes the plane ofancidence and the outgoing radiation side of light which 
are irradiated from the outside, and functions as a light valve which modulates and carries out 
outgoing radiation of the light which carried out incidence to the effective viewing area, 
It is the liquid crystal display whose cooling of the liquid crystal panel which said outer frame has a 
frame configuration used as the side attachment wall surrounding the edge surface part of this liquid 
crystal panel, receives the cooling wind ventilated from the outside toward the external surface of 
this side attachment wall, and carries out a temperature up by the exposure of light was enabled, 
Among said outer frames which contain said liquid crystal panel, eccentricity of the form is 
relatively carried out to the appearance of said liquid crystal panel, 

The liquid crystal display characterized by approaching with one side of the side attachment wall of 
an outer frame with which one side of the edge surface part of a liquid crystal panel corresponds at 
least, and promoting external stripping by heat conduction of the heat collected on the liquid crystal 
panel 
[Claim 32] 
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The liquid crystal display according to claim 3 1 characterized by the effective viewing area of this 
liquid crystal panel being beforehand arranged off center by hard flow to the appearance of this 
liquid crystal panel so that the appearance of said liquid crystal panel may carry out eccentricity in 
the predetermined direction, may be allotted to it and may offset this eccentricity to a form among 
said outer frames used as criteria. 
[Claim 33] 

The liquid crystal display according to claim 31 characterized by adjusting the fitting location of this 
outer frame to the exterior beforehand so that a form may carry out eccentricity, may be allotted and 
may offset this eccentricity among said outer frames to the appearance of said liquid crystal panel 
used as criteria. 
[Claim 34] 

The amount of said eccentricity is a liquid crystal display according to claim 3 1 characterized by 
being set below to one half of the path clearance prepared between forms among the appearance of 
said liquid crystal panel, and said outer frame. 
[Claim 35] 

The liquid crystal display according to claim 31 characterized by ******(i n g) with one side of the 
side attachment wall of an outer frame with which one side of the edge surface part of a liquid 
crystal panel corresponds at least as a result of the form's carrying out eccentricity relatively to the 
appearance of said liquid crystal panel among said outer frames which contain said liquid crystal 
panel, and promoting external stripping by heat conduction of the heat collected on the liquid crystal 
panel 
[Claim 36] 

The liquid crystal display according to claim 35 with which **** area of the edge surface part of 
said liquid crystal panel to the side attachment wall of said outer frame is characterized by exceeding 
10% of the whole surface product of the edge surface part of a liquid crystal panel. 
[Claim 37] 

The liquid crystal display according to claim 3 1 characterized by forming in a formal corner the 
notch which misses the comer of the appearance of said liquid crystal panel among said outer 
frames. 
[Claim 38] 

The side attachment wall of said outer frame arranged off center relatively and the edge surface part 
of said liquid crystal panel are a liquid crystal display according to claim 31 characterized by being 
mutually fixed by the adhesives of an ultraviolet curing mold. 
[Claim 39] 

The liquid crystal display according to claim 31 characterized by filling up with thermally 
conductive silicone resin so that the gap produced between the form and the appearance of said 
liquid crystal panel among said outer frames arranged off center relatively mutually may be filled. 
[Claim 40] 

A liquid crystal panel and the outer frame holding this are included at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from the.outside, and functions as a light valve which 
modulates and carries out outgoing radiation of the light which carried out incidence, 
It is the liquid crystal display whose cooling of the liquid crystal panel which said outer frame has a 
frame configuration used as the side attachment wall surrounding the edge surface part of this liquid 
crystal panel, receives the cooling wind ventilated from the outside toward the external surface of 
this side attachment wall, and carries out a temperature up by the exposure of light was enabled, 
Said outer frame is a liquid crystal display characterized by preventing generating of the stray light 
from which reflects unnecessarily and it escapes to the outgoing radiation side side of a liquid crystal 
panel while the color of the front face raises the reflective effectiveness of the light which it is 
classified at least into the two color, and carried out incidence in which reflection factors differed 
and the temperature up of a liquid crystal panel is controlled. 
[Claim 41] 

Said outer frame is a liquid crystal display according to claim 40 characterized by being classified 
into the two color from which the reflection factor differed by surface treatment. 
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[Claim 42] 

Said outer frame is a liquid crystal display according to claim 40 characterized by being classified 
into the two color by the surface coating using two kinds of coloring agents with which reflection 
factors differed. 
[Claim 43] 

Said outer frame is a liquid crystal display according to claim 40 with which the outside surface 
located in the plane-of-incidence side of a liquid crystal panel is characterized by having the surface 
color of 70% or more of reflection factors. 
[Claim 44] 

Said outer frame is a liquid crystal display according to claim 40 with which the outside surface 
located in the internal-surface and outgoing radiation side side of a liquid crystal panel is 
characterized by having the surface color of 30% or less of reflection factors. 
[Claim 45] 

Said outer frame is a liquid crystal display according to claim 40 with which the external surface of 
the side attachment wall is characterized by having the surface color of 70% or more of reflection 
factors. 
[Claim 46] 

The outer frame and match plate holding a liquid crystal panel and this are included at least, 
Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this containing the effective viewing area which constitutes 
the plane of incidence and the outgoing radiation side of light which are irradiated from the outside, 
and functions as a light valve which modulates and carries out outgoing radiation of the light which 
carried out incidence, 

Said outer frame has a frame configuration used as the side attachment wall which contains this 
liquid crystal panel from an outgoing radiation side side, and surrounds the edge surface part, the 
cooling wind ventilated from the outside toward the external surface of this side attachment wall is 
received, and the liquid crystal panel which carries out a temperature up by the exposure of light is 
cooled, 

It is the liquid crystal display which has the window part which the plane-of-incidence side of this 
liquid crystal panel was equipped with said match plate, and was adjusted in the effective viewing 
area, 

Said match plate is a liquid crystal display characterized by preventing generating of the stray light 
from which reflects unnecessarily and it escapes to the outgoing radiation side side of a liquid crystal 
panel while the color of the front face raises the reflective effectiveness of the light which it is 
classified at least into the two color, and carried out incidence in which reflection factors differed 
and the temperature up of a liquid crystal panel is controlled. 
[Claim 47] 

Said match plate is a liquid crystal display according to claim 46 characterized by being classified 
into the two color from which the reflection factor differed by surface treatment. 
[Claim 48] 

Said match plate is a liquid crystal display according to claim 46 characterized by being classified 
into the two color by the surface coating using two kinds of coloring agents with which reflection 
factors differed. 
[Claim 49] 

Said match plate is a liquid crystal display according to claim 46 with which the plane of incidence 
of a liquid crystal panel and the outside surface located reversely are characterized by having the 
surface color of 70% or more of reflection factors. 
[Claim 50] 

Said match plate is a liquid crystal display according to claim 46 with which inner skin which 
divides the internal surface and window part which face the plane of incidence of a liquid crystal 
panel is characterized by having the surface color of 30% or less of reflection factors. 
[Claim 51] 

Said match plate is a liquid crystal display according to claim 46 characterized by the quality of the 
material being an aluminium alloy. 
[Claim 52] 
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Said match plate is a liquid crystal display according to claim 46 characterized by the quality of the 
material being a Magnesium alloy. 
[Claim 53] 

The outer frame and match plate holding a liquid crystal panel and this are included at least, 
Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this containing the effective viewing area which constitutes 
the plane of incidence and the outgoing radiation side of light which are irradiated from the outside, 
and functions as a light valve which modulates and carries out outgoing radiation of the light which 
carried out incidence, 

Said outer frame has a frame configuration used as the side attachment wall which contains this 
liquid crystal panel from an outgoing radiation side side, and surrounds the edge surface part, the 
cooling wind ventilated from the outside toward the external surface of this side attachment wall is 
received, and the liquid crystal panel which carries out a temperature up by the exposure of light is 
cooled, 

It is the liquid crystal display which has the window part which the plane-of-incidence side of this 
liquid crystal panel was equipped with said match plate, and was adjusted in the effective viewing 
area, 

Said match plate is a liquid crystal display characterized by having an air induction part, having 
carried out the style of the cooling wind ventilated toward the external surface of the side attachment 
wall of this outer frame of ** to the flat- surface section of this liquid crystal panel, and heightening 
the cooling effect. 
[Claim 54] 

Said air induction part is a liquid crystal display according to claim 53 characterized by being formed 
in the protection-from-light part of the match plate which can intercept the light which carries out 
incidence in one. 
[Claim 55] 

Said air induction part is a liquid crystal display according to claim 53 characterized by having 
****** which inclined to the flat-surface section of this liquid crystal panel. 
[Claim 56] 

Said air induction part is a liquid crystal display according to claim 53 characterized by having 
****** allotted by having a level difference from the front face of this match plate. 
[Claim 57] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit 

which modulates this light according to image information, the optical lens unit which projects the 

modulated light on a screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at 

least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from this light source unit, and functions as a light valve 
which modulates and carries out outgoing radiation of the light which carried out incidence, 
_It is. the projector whose cooling of the liquid crystal panel which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal 
panel, receives the cooling wind ventilated from this ventilation unit toward the external surface of 
this side attachment wall, and carries out a temperature up by the exposure of light was enabled, 
Said outer frame is a projector characterized by forming the cowling duct which carries out the style 
of the cooling wind ventilated from this ventilation unit of ** to this liquid crystal panel contained 
inside. 
[Claim 58] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit 

which modulates this light according to image information, the optical lens unit which projects the 

modulated light on a screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at 

least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
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surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from this light source unit, and functions as a light valve 
which modulates and carries out outgoing radiation of the light which carried out incidence, 
It is the projector whose cooling of the liquid crystal panel which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal 
panel, receives the cooling wind ventilated from this ventilation unit toward the external surface of 
this side attachment wall, and carries out a temperature up by the exposure of light was enabled, 
Said outer frame is a projector characterized by preparing the fin for heat dissipation in the external 
surface of the side attachment wall in one side which this side attachment wall is classified on all 
sides, and receives this cooling wind. 
[Claim 59] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit 

which modulates this light according to image information, the optical lens unit which projects the 

modulated light on a screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at 

least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from this light source unit, and functions as a light valve 
which modulates and carries out outgoing radiation of the light which carried out incidence, 
It is the projector which enabled heat dissipation of the heat which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal 
panel, received the cooling wind ventilated from this ventilation unit toward the external surface of 
this side attachment wall, and was accumulated in this liquid crystal panel by the exposure of light, 
While said outer frame consists of shaping components fabricated with metal mold, forming 
irregularity in the external surface of this side attachment wall, expanding surface area and 
promoting heat dissipation, 

Said irregularity is a projector characterized by being formed in the height direction of this side 
attachment wall, and parallel in the shape of a stripe. 
[Claim 60] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit 

which modulates this light according to image information, the optical lens unit which projects the 

modulated light on a screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at 

least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from this light source unit, and functions as a light valve 
which modulates and carries out outgoing radiation of the light which carried out incidence, 
It is the projector which enabled heat dissipation of the heat which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal 
panel, received the cooling wind ventilated from this ventilation unit toward the external surface of - - 
this side attachment wall, and was accumulated in this liquid crystal panel by the exposure of light, 
While said outer frame forms a fin in the external surface of this side attachment wall, expanding 
surface area and promoting heat dissipation, 

Said fin is a projector characterized by escaping from the appearance of this outer frame into the part 
projected toward the outside, and attaching the inclination of business. 
[Claim 61] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit 

which modulates this light according to image information, the optical lens unit which projects the 

modulated light on a screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at 

least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
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radiation side of light which are irradiated from this light source unit, and functions as a light valve 
which modulates and carries out outgoing radiation of the light which carried out incidence, 
It is the projector which enabled heat dissipation of the heat which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal 
panel, received the cooling wind ventilated from this ventilation unit toward the external surface of 
this side attachment wall, and was accumulated in this liquid crystal panel by the exposure of light, 
While said outer frame forms a fin in the external surface of this side attachment wall, expanding 
surface area and promoting heat dissipation, 

Said fin escapes from the appearance of this outer frame into the part projected toward the outside, 
and the notch of business is attached, 

Said notch is a projector characterized by being formed so that it may become intricate with the 
notch of the fin formed in the outer frame of other liquid crystal display units which make a right 
angle and adjoin. 
[Claim 62] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit 

which modulates this light according to image information, the optical lens unit which projects the 

modulated light on a screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at 

least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from this light source unit, and functions as a light valve 
which modulates and carries out outgoing radiation of the light which carried out incidence, 
It is the projector whose cooling of the liquid crystal panel which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal 
panel, receives the cooling wind ventilated from this ventilation unit toward the external surface of 
this side attachment wall, and carries out a temperature up by the exposure of light was enabled, 
This side attachment wall is classified on all sides, and said outer frame forms the inclination of the 
** style toward both ends from the center of the side attachment wall of the first side which receives 
this cooling wind, 

with — ****-- the projector characterized by carrying out the style of this cooling wind of ** to the 
side attachment wall of the second side and the third side which follows the both ends of the side 
attachment wall of the first side along this inclination of the ** style. 
[Claim 63] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit 

which modulates this light according to image information, the optical lens unit which projects the 

modulated light on a screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at 

least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation=side of4ight=wM 

which modulates and carries out outgoing radiation of the light which carried out incidence, 
It is the projector whose cooling of the liquid crystal panel which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal 
panel, receives the cooling wind ventilated from this ventilation unit toward the external surface of 
this side attachment wall, and carries out a temperature up by the exposure of light was enabled, 
Said outer frame has a clamp face for attaching in other structural members along a base parallel to 
the flat-surface section of the contained liquid crystal panel, 

Said clamp face is a projector characterized by a touch area with this structural member promoting 
stripping by the conduction of heat with which occupied 25% or more of the total area of base, and 
the liquid crystal panel was covered. 
[Claim 64] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit 
which modulates this light according to image information, the optical lens unit which projects the 
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modulated light on a screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at 

least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
which specifies the appearance surrounding the flat-surface section and this containing the effective 
viewing area which constitutes the plane of incidence and the outgoing radiation side of light which 
are irradiated from this light source unit, and functions as a light valve which modulates and carries 
out outgoing radiation of the light which carried out incidence to the effective viewing area, 
It is the projector whose cooling of the liquid crystal panel which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal 
panel, receives the cooling wind ventilated from this ventilation unit toward the external surface of 
this side attachment wall, and carries out a temperature up by the exposure of light was enabled, 
Among said outer frames which contain said liquid crystal panel, eccentricity of the form is 
relatively carried out to the appearance of said liquid crystal panel, 

The projector characterized by approaching with one side of the side attachment wall of an outer 
frame with which one side of the edge surface part of a liquid crystal panel corresponds at least, and 
promoting stripping by the conduction of heat collected on the liquid crystal panel 
[Claim 65] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit 

which modulates this light according to image information, the optical lens unit which projects the 

modulated light on a screen and projects an image, and the ventilation unit for cooling, 

Said liquid crystal display unit contains a liquid crystal panel and the outer frame holding this at 

least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this which constitute the plane of incidence and the outgoing 
radiation side of light which are irradiated from this light source unit, and functions as a light valve 
which modulates and carries out outgoing radiation of the light which carried out incidence, 
It is the projector whose cooling of the liquid crystal panel which said outer frame has a frame 
configuration used as the side attachment wall surrounding the edge surface part of this liquid crystal 
panel, receives the cooling wind ventilated from this ventilation unit toward the external surface of 
this side attachment wall, and carries out a temperature up by the exposure of light was enabled, 
Said outer frame is a projector characterized by preventing generating of the stray light from which 
reflects unnecessarily and it escapes to the outgoing radiation side side of a liquid crystal panel while 
the color of the front face raises the reflective effectiveness of the light which it is classified at least 
into the two color, and carried out incidence in which reflection factors differed and the temperature 
up of a liquid crystal panel is controlled. 
[Claim 66] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit 
which modulates this light according to image information, the optical lens unit which projects the 
modulated light on a screen and projects an image, and the ventilation unit for cooling, 
Said liquid crystal display unit contains the outer frame and match plate holding a liquid crystal 

=panel=and=this,at least,^ — — — - — — „ .^—^ , ^ 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this containing the effective viewing area which constitutes 
the plane of incidence and the outgoing radiation side of light which are irradiated from this light 
source unit, and functions as a light valve which modulates and carries out outgoing radiation of the 
light which carried out incidence, 

Said outer frame has a frame configuration used as the side attachment wall which contains this 
liquid crystal panel from an outgoing radiation side side, and surrounds the edge surface part, the 
cooling wind ventilated from this ventilation unit toward the external surface of this side attachment 
wall is received, and the liquid crystal panel which carries out a temperature up by the exposure of 
light is cooled, 

It is the projector which has the window part which the plane-of-incidence side of this liquid crystal 

panel was equipped with said match plate, and was adjusted in the effective viewing area, 

Said match plate is a projector characterized by preventing generating of the stray light from which 
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reflects unnecessarily and it escapes to the outgoing radiation side side of a liquid crystal panel while 
the color of the front face raises the reflective effectiveness of the light which it is classified at least 
into the two color, and carried out incidence in which reflection factors differed and the temperature 
up of a liquid crystal panel is controlled. 
[Claim 67] 

In the projector equipped with the light source unit which emits light, the liquid crystal display unit 
which modulates this light according to image information, the optical lens unit which projects the 
modulated light on a screen and projects an image, and the ventilation unit for cooling, 
Said liquid crystal display unit contains the outer frame and match plate holding a liquid crystal 
panel and this at least, 

Said liquid crystal panel has the flat rectangle configuration which consists of an edge surface part 
surrounding the flat-surface section and this containing the effective viewing area which constitutes 
the plane of incidence and the outgoing radiation side of light which are irradiated from this light 
source unit, and functions as a light valve which modulates and carries out outgoing radiation of the 
light which carried out incidence, 

Said outer frame has a frame configuration used as the side attachment wall which contains this 
liquid crystal panel from an outgoing radiation side side, and surrounds the edge surface part, the 
cooling wind ventilated from this ventilation unit toward the external surface of this side attachment 
wall is received, and the liquid crystal panel which carries out a temperature up by the exposure of 
light is cooled, 

It is the projector which has the window part which the plane-of-incidence side of this liquid crystal 

panel was equipped with said match plate, and was adjusted in the effective viewing area, 

Said match plate is a projector characterized by having an air induction part, having carried out the 

style of the cooling wind ventilated toward the external surface of the side attachment wall of this 

outer frame of ** to the flat-surface section of this liquid crystal panel, and heightening the cooling 

effect. 



[Translation done.] 



http://ww4.ipdl.ncipi.go.jp^ 4/7/2005 



JP,2004-045680,A [DRAWINGS] 



Page 1 of 26 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3 ] 
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[Drawing 7] 
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[Drawing 8] 




[Drawing 9] 
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[Drawing 10] 




[Drawing 11] 
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[Drawing 13] 
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[Drawing 14] 




[Drawing 15] 
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[Drawing 17] 
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[Drawing 18] 
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